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PRELIMINARY AMENDMENT 



Dear Sir: 



Please amend the the above-identified application as follows: 

In the Specification : 

Page 2, line 36: Please add the following paragraphs: 

DE-A-38 40 263 discloses a similar shoe construction in which an 
overhang of an end of a functional layer on the outsole side protruding with 
respect to an end of the outer material on the outsole side is bridged by a 
sealing strip, in which the strip is a textile strip which has a polyurethane 
coating on one or both sides and is intended to bring about a sealing 
connection between the functional layer overhang and an edge of a moulded- 
on outsole covering the sealing strip. This solution is also restricted to shoes 
with a moulded-on outsole. 

WO-A-9641548 discloses footwear with a moulded-on outsole in which 
an outer-material end region on the outsole side is folded over outward and an 
functional-layer-lining end region on the outsole side is folded over inward, the 
outer-material end region which is folded over folded over outward being 
securely sewn on a frame-shaped first insole and the functional-layer-lining end 
region which is folded over inward being arranged between the first insole and 
a second insole, located above the functional-layer-lining end region . The 
functional-layer-lining end region is adhesively bonded to the second insole by 
means of a sealing compound or adhesive tape coated with polyurethane hot- 
melt adhesive and to the second insole by means of an adhesive of a type not 
specified any more precisely.- 



In the Claims: 

Please amend claims 1-4 and 6-67 as follows: 

1 . (Amended) Footwear with an upper [(1 1)] and a sole construction having 
an outsole [(19; 39)], in which: 

the upper [(11)] is constructed with an outer material [(13)] and with a waterproof 
functional layer [(15)] at least partially lining the outer material [(13)] on the inner side 
of the latter and having an upper end region on the sole side with an outer-material 
end region [(21)] and a functional-layer end region [(23)], 
the outsole [(19)] is joined to the upper end region, 

the functional-layer end region [(23)] has an edge region which is not covered by the 
outer-material end region and an adhesive zone which is closed in the direction of 
the sole periphery and comprises a reactive hot-melt adhesive [(33)] which brings 
about waterproofness when in the fully reacted state is applied to the edge region. 

2. (Amended) The footwear as claimed in claim 1 , in which the edge region 
is formed by an overhang [(25)] projecting beyond the outer material end region 
[(21)] of the functional-layer end region [(23)]. 

3. (Amended) The footwear as claimed in claim 1 [or 2], with reactive hot- 
melt adhesive [(33)] in the form of PU reactive hot-melt adhesive. 

4. (Amended) The footwear as claimed in claim 1[, 2 or 3], with reactive 
hot-melt adhesive [(33)], which contains particles which can be heated by means of 
irradiation. 

6. (Amended) The footwear as claimed in [one of] claim[s] 1 [ - 5], in which 
the outsole [(19; 39)] is adhesively bonded to the upper end region by means of 
outsole cement [(35)] applied to it. 

7. (Amended) The footwear as claimed in [one of] claim[s] 1 [- 6], in which 
the reactive hot-melt adhesive [(33)] extends over the entire edge region [(25)]. 

8. (Amended) The footwear as claimed in [one of] claim[s] 1 [-7], in which 
the upper end region extends essentially perpendicular to the tread of the outsole 
[(19; 39)] and the functional-layer end region [(23)] projects beyond the outer- 
material end region [(21)] in the direction of the tread. 

9. (Amended) The footwear as claimed in [one of] claim[s] 1 [-7], in which 
the upper end region extends essentially parallel to the tread of the outsole [(19; 39)] 
and the functional-layer end region [(23)] projects beyond the outer-material end 
region [(21)] in the direction of the center of the outsole. 
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10. (Amended) The footwear as claimed in [one of] claim[s] 1 [- 9], with an 
insole [(17)], to which the functional-layer end region [(23)] is fastened. 

1 1 . (Amended) The footwear as claimed in claim 1 0, in which the functional- 
layer end region [(23)] is joined to the insole [(17)] by means of a seam [(31)]. 

12. (Amended) The footwear as claimed in claim 9, in which the functional- 
layer end region [(23)] is kept essentially parallel to the tread of the outsole [(19; 39)] 
by means of a first string-lasting [(45)]. 

13. (Amended) The footwear as claimed in [one of] claim[s] 1 [- 12], in which 
the outer-material end region [(21)] is fastened to the functional layer [(23)] by 
means of fixing adhesive [(43)]. 

14. (Amended) The footwear as claimed in [one of] claim[s 1] 2 [- 13], in 
which the overhang [(24)] is bridged by a connecting strip of a material permeable to 
liquid reactive hot-melt adhesive [(33)] and the reactive hot-melt adhesive [(33)] has 
been applied to an outer side of the connecting strip. 

15. (Amended)The footwear as claimed in claim 14, in which the connecting 
strip is constructed with a gauze strip [(27)]. 

16. (Amended) The footwear as claimed in claim 15, in which a first 
longitudinal side of the gauze strip [(27)] is fastened to the outer-material end region 
[(21)]. 

17. (Amended) The footwear as claimed in claim 16, in which the first 
longitudinal side of the gauze strip [(27)] is sewn to the outer-material end region 
[(21)]. 

18. (Amended) The footwear as claimed in [one of] claim[s] 15 [to 17], in 
which a second longitudinal side of the gauze strip [(27)] is fastened to the 
functional-layer end region [(23)]. 

19. (Amended) The footwear as claimed in claim 18, in which the second 
longitudinal side of the gauze strip [(27)] is sewn to the functional-layer end region 
[(23)]. 

20. (Amended) The footwear as claimed in [one of] claim[s 16] 18 [- 19], in 
which the second longitudinal side of the gauze strip [(27)] is fastened to the insole 
[(17)]. 

21 . (Amended) The footwear as claimed in claim 20, in which the second 
longitudinal side of the gauze strip [(27)] is sewn to the insole [(17)]. 

22. (Amended) The footwear as claimed in [one of] claim[s] 18 [16 - 19], in 
which the second longitudinal side of the gauze strip [(27)] is fastened to the first 
string-lasting [(45)] holding the functional-layer end region [(23)]. 
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23. (Amended) The footwear as claimed in claim 22, in which the second 
longitudinal side of the gauze strip [(27)] is sewn to the first string-lasting [(45)] 
holding the functional-layer end region [(23)]. 

24. (Amended) The footwear as claimed in [one of] claim[s] 12 [- 18] [and 21] 
[- 23], in which the outer-material end region [(21)] is kept essentially parallel to the 
tread of the outsole [(19; 39)] by means of a second string-lasting [(47)]. 

25. (Amended) The footwear as claimed in claim 24, in which the outer- 
material end region [(21)] is provided with an elastic drawstring, which pulls the 
outer-material end region [(21)] toward the center of the outsole. 

26. (Amended) The footwear as claimed in claim 25, in which the elastic 
drawstring is formed by an elastic string-lasting [(47)], which has an elastic string 
[(51)] which pretensions the outer-material end region [(21)] toward the center of the 
outsole. 

27. (Amended) The footwear as claimed in [one of] claim[s] 12 [-19 and 22 - 
26], in which the functional-layer end region [(23)] is provided [wit] with an elastic 
drawstring, which pretensions the functional-layer end region [(23)] toward the center 
of the outsole. 

28. (Amended) The footwear as claimed in claim 27, in which the elastic 
drawstring is formed by an elastic string-lasting [(45)], which has an elastic string 
[(51)] which pretensions the functional-layer end region [(23)] toward the center of 
the outsole. 

29. (Amended) The footwear as claimed in claim 27 [or 28], in which the 
outer-material end region [(21)] is angled away outward and sewn to the peripheral 
edge [(18; 53; 57)] of a sole. 

30. (Amended) The footwear as claimed in claim 29, in which the sole is 
formed by the outsole [(19; 39)]. 

31 . (Amended) The footwear as claimed in claim 29, in which the sole is 
formed by an intermediate sole [(59)]. 

32. (Amended) The footwear as claimed in claim 31 , in which the outsole 
[(39)] is fastened to the intermediate sole [(59)]. 

33. (Amended) The footwear as claimed in [one of] claim[s] 1 [- 32], in which 
a functional layer [(15)] is provided in the form of a waterproof and water-vapor- 
permeable functional layer. 

34. (Amended) The footwear as claimed in claim 33, with a functional layer 
[(15)] constructed with expanded, microporous polytetrafluoroethylene. 
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35. (Amended) The footwear as claimed in [one of] claim[s] 1 [- 34], in which 
the outsole [(19)] is essentially in the form of a dish, with a sheet-like tread region 
and an upturned edge [(40)] rising up essentially perpendicularly from the latter. 

36. (Amended) The footwear as claimed in [one of] claim[s] 9 [- 34], in which 
the outsole [(39)] is essentially in the form of a sheet. 

37. (Amended) A process for producing footwear, having the following 
production steps: 

an upper [(11)] is created, constructed with an outer material [(13)] and with a 
waterproof functional layer [(15)] at least partially lining the outer material [(13)] on 
the inner side of the latter and provided with an upper end region on the sole side; 
the outer material [(13)] is provided with an outer-material end region [(21)] on the 
sole side and the functional layer [(15)] is provided with a functional-layer end region 
[(23)] on the sole side, the functional-layer end region [(23)] being provided with an 
edge region which is not covered by the outer-material end region [(21)]; 
an adhesive zone which is closed in the direction of the sole periphery and 
comprises a reactive hot-melt adhesive [(33)] which brings about waterproofness 
when in the fully reacted state is applied to the edge region; 
an outsole [(19; 39)] is fastened to the upper end region. 

38. (Amended) The process as claimed in claim [36]37, in which the edge 
region [(25)] is formed by an overhang of the functional-layer end region [(23)] 
projecting beyond the outer-material end region [(21)]. 

39. (Amended) The process as claimed in claim 37 [or 38], in which the 
functional-layer end region [(23)] is tensioned by means of a first string-lasting [(45)] 
which is essentially parallel to the tread of the outsole [(19; 39)]. 

40. (Amended) The process as claimed in claim 39, in which the first string- 
lasting [(45)] is provided with an elastic string [(51)], which pretensions the 
functional-layer end region [(23)] toward the center of the outsole. 

41 . (Amended) The process as claimed in claim [37 or] 39, in which the 
overhang [(25)] is bridged by a connecting strip of a material permeable to liquid 
reactive hot-melt adhesive [(33)] and the reactive hot-melt adhesive [(33)] is applied 
to an outer side of the connecting strip. 

42. (Amended) The process as claimed in claim 41 , in which [a] the 
connecting strip is attached in the form of a gauze strip [(27)]. 

43. (Amended) The process as claimed in claim 42, in which a first 
longitudinal side of the gauze strip [(27)] is sewn to the outer-material end region 
[(21)] and a second longitudinal side of the gauze strip [(27)] is sewn to the 
functional-layer end region [(23)]. 
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44. (Amended) The process as claimed in [one of] claim[s 37 -] 43, in which 
the sole construction is provided with an insole [(17)]. 

45. (Amended) The process as claimed in [one of] claim[s 42 -] 44, in which 
the second longitudinal side of the gauze strip [(27)] is sewn to the insole [(17)]. 

46. (Amended) The process as claimed in claim [39 or 40 and 42]43, in 
which the second longitudinal side of the gauze strip [(27)] is sewn to the string- 
lasting [(45)]. 

47. (Amended) The process as claimed in [one of] claim[s] 39 [- 46], in which 
the outer-material end region [(21)] is tensioned by means of a second string-lasting 
[(47)] essentially parallel to the tread of the outsole [(19; 39)]. 

48. (Amended) The process as claimed in claim 40, in which the outer- 
material end region [(21)] is angled away outward and fastened to the peripheral 
edge of a sole. 

49. (Amended) The process as claimed in claim 48, in which the angled- 
away outer-material end region [(21)] is fastened to the peripheral region of the 
outsole [(19; 39)]. 

50. (Amended) The process as claimed in claim 48, in which the angled- 
away outer-material end region [(21)] is fastened to the peripheral edge [(57)] of an 
intermediate sole [(59)], to the underside of which the outsole [(19; 39)] is fastened. 

51 . (Amended) The process as claimed in [one of] claim[s] 48 [- 50], with the 
following production steps: 

a) the functional-layer end region [(23)] is provided with a string-lasting [(45)] with 
an elastic string; 

b) the overhang [(25)] of the functional-layer end region [(23)] is provided on its 
outer side facing the sole with reactive hot-melt adhesive [(33)]; 

c) the functional layer [(13)] provided with string-lasting [(45)] and reactive hot-melt 
adhesive [(33)] is arranged inside the outer material [(13)]; 

d) the outwardly angled-away outer-material end region [(21)] is fastened to the 
peripheral edge [(53; 57)] of the sole [(39; 59)]; 

e) the upper [(11)] joined to the sole [(39; 59)] is stretched onto a last [(20)] in such 
a way that the reactive hot-melt adhesive [(33)] comes into contact with the sole [(39; 
59)]; 

f) the reactive hot-melt adhesive [(33)] is adhesively bonded with the sole [(39; 
59)]. 

52. (Amended) The process as claimed in claim 51, in which the outwardly 
angled-away outer-material end region [(21)] is adhesively bonded to the peripheral 
edge [(53; 57)] of the sole [(39; 59)]. 
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53. (Amended) The process as claimed in claim 51 [or 52], in which the 
outwardly angled-away outer-material end region [(21)] is sewn to the peripheral 
edge [(53; 57)] of the sole [(39; 59)]. 

54. (Amended) The process as claimed in [one of] claim[s] 51 [- 53], in which 
the angled-away outer-material end region [(21)] is fastened to an intermediate sole 
[(59)]. 

55. (Amended) The process as claimed in claim 54, in which 

a) the upper [(11)] having the outer material [(13)] and the functional layer [(15)] is 
stretched over a last [(20)]; 

b) the outwardly angled-away outer-material end region [(21)] is adhesively bonded 
to the peripheral edge [(57)] of the intermediate sole [(59)]; 

c) the outer [(1 1 )] is removed from the last [(20)]; 

d) the outwardly angled-away outer-material end region [(21)] is sewn to the 
peripheral edge [(57)] of the intermediate sole [(59)]; 

e) the upper [(11)] sewn to the intermediate sole [(39)] is stretched once again onto 
the last [(20)] in such a way that the reactive hot-melt adhesive [(33)] comes into 
contact with the intermediate sole [(59)]; 

f) the reactive hot-melt adhesive [(33)] is adhesively bonded with the intermediate 
sole [(59)]. 

56. (Amended) The process as claimed in [one of] claimfs] 51 [- 53], in which 
the outwardly angled-away outer-material region [(21)] is fastened to the outsole 
[(19; 39)]. 

57. (Amended) The process as claimed in claim 56, in which 

a) the outwardly angled-away outer-material end region [(21)] is adhesively bonded 
to the peripheral edge [(53)] of the outsole [(19; 39)]; 

b) the outwardly angled-away outer-material end region [(21)] is sewn to the 
peripheral edge [(53)] of the outsole [(19; 39)]; 

c) the upper [(11)] sewn to the outsole [(19; 39)] is stretched over a last [(20)] in 
such a way that the reactive hot-melt adhesive [(33)] comes into contact with the 
outsole [(19; 39)]; 

d) the reactive hot-melt adhesive [(33)] is adhesively bonded with the outsole [(19, 
39)]. 

58. (Amended) The process as claimed in [one of] claim[s] 55 [- 57], in 
which, after the adhesive bonding of the reactive hot-melt adhesive [(33)] and the 
removal of the last [(20)] from the upper [(11)], an insole [(55)] covering the 
functional-layer end region [(23)] and the sole [(19; 39; 59)] is attached inside the 
functional layer [(15)]. 
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59. (Amended) The process as claimed in [one of] claim[s 37 - 47]42, in 
which, after being applied to the overhang [(25)] or the gauze strip [(27)], the 
reactive hot-melt adhesive [(33)] is pressed against the surface of the overhang 
[(25)] or of the gauze strip [(27)] by a pressing device [(53)] with a pressing surface 
not adhesively bonding with the reactive hot-melt adhesive [(33)]. 

60. (Amended) The process as claimed in [one of] claim[s] 37 [- 59], in which 
a reactive hot-melt adhesive [(33)] which can cure by means of moisture is used, 
being applied to the region to be sealed and exposed to moisture to make it fully 
react. 

61 . (Amended) The process as claimed in claim 60, in which a reactive hot- 
melt adhesive [(33)] which can be thermally activated and can be cured by means of 
moisture is used, being thermally activated, applied to the region to be sealed and 
exposed to moisture to make it fully react. 

62. (Amended) The process as claimed in claim [59 or 60]38, in which a 
reactive hot-melt adhesive [(33)] which can be thermally activated is applied in the 
non-activated state to the overhang [(25)] and is thermally activated only at the time 
at which the adhesive bonding of the reactive hot-melt adhesive [(33)] is intended to 
take place. 

63. (Amended) The process as claimed in claim 62, in which ajeactive hot- 
melt adhesive [(33)] [which contains] containing particles and which can be heated 
by means of irradiation is applied to the overhang [(25)], radiation heating the 
particles being directed onto the reactive hot-melt adhesive [(33)] at the time at 
which the adhesive bonding of the reactive hot-melt adhesive [(33)] is intended to 
take place. 

64. (Amended) The process as claimed in claim [62 or] 63, in which reactive 
hot-melt adhesive [(33)] containing metal particles is used and microwave radiation 
is directed onto the reactive hot-melt adhesive [(33)]. 

65. (Amended) The process as claimed in claim [62 or] 63, in which reactive 
hot-melt adhesive [(33)] containing carbon particles is used and infrared radiation is 
directed onto the reactive hot-melt adhesive [(33)]. 

66. (Amended) The process as claimed in [one of] claimfs] 37 [- 65], in which 
a waterproof and water-vapor-permeable functional layer [(15)] is used. 

67. (Amended) The process as claimed in claim 66, in which a functional 
layer [(15)] constructed with expanded, microporous polytetrafluoroethylene is used. 

Please add the following new claim: 
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-68. The process as claimed in claim 56, in which, after the adhesive bonding 
of the reactive hot-melt adhesive and the removal of the last from the upper, an 
insole covering the functional-layer end region and the sole is attached inside the 
functional layer.- 



Claims 1-4 and 6-67 have been amended to eliminate multiple dependency. 
New claim 68 has been added. It is believed that the amendments to the 
specification and claims place the application in better condition for examination and 
that no new matter has been added by the amendments. Therefore, entry of the 
instant preliminary amendment is respectfully requested. 
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CLEAN VERSION OF AMENDED CLAIMS : 

1 . Footwear with an upper and a sole construction having an outsole, in 
which: 

the upper is constructed with an outer material and with a waterproof functional layer 
at least partially lining the outer material on the inner side of the latter and having an 
upper end region on the sole side with an outer-material end region and a functional- 
layer end region, 

the outsole is joined to the upper end region, 

the functional-layer end region has an edge region which is not covered by the outer- 
material end region and an adhesive zone which is closed in the direction of the sole 
periphery and comprises a reactive hot-melt adhesive which brings about 
waterproofness when in the fully reacted state is applied to the edge region. 

2. The footwear as claimed in claim 1 , in which the edge region is formed 
by an overhang projecting beyond the outer material end region of the functional- 
layer end region. 

3. The footwear as claimed in claim 1 , with reactive hot-melt adhesive in the 
form of PL) reactive hot-melt adhesive. 

4. The footwear as claimed in claim 1, with reactive hot-melt adhesive, 
which contains particles which can be heated by means of irradiation. 

6. The footwear as claimed in claim 1 , in which the outsole is adhesively 
bonded to the upper end region by means of outsole cement applied to it. 

7. The footwear as claimed in claim 1 , in which the reactive hot-melt 
adhesive extends over the entire edge region. 

8. The footwear as claimed in claim 1 , in which the upper end region 
extends essentially perpendicular to the tread of the outsole and the functional-layer 
end region projects beyond the outer-material end region in the direction of the 
tread. 

9. The footwear as claimed in claim 1 , in which the upper end region 
extends essentially parallel to the tread of the outsole and the functional-layer end 
region projects beyond the outer-material end region in the direction of the center of 
the outsole. 

10. The footwear as claimed in claim 1, with an insole, to which the 
functional-layer end region is fastened. 

1 1 . The footwear as claimed in claim 10, in which the functional-layer end 
region is joined to the insole by means of a seam. 

12. The footwear as claimed in claim 9, in which the functional-layer end 
region is kept essentially parallel to the tread of the outsole by means of a first 
string-lasting . 



13. The footwear as claimed in claim 1, in which the outer-material end 
region is fastened to the functional layer by means of fixing adhesive. 

14. The footwear as claimed in claim 2, in which the overhang is bridged by 
a connecting strip of a material permeable to liquid reactive hot-melt adhesive and 
the reactive hot-melt adhesive has been applied to an outer side of the connecting 
strip. 

15. The footwear as claimed in claim 14, in which the connecting strip is 
constructed with a gauze strip. 

16. The footwear as claimed in claim 15, in which a first longitudinal side of 
the gauze strip is fastened to the outer-material end region. 

17. The footwear as claimed in claim 16, in which the first longitudinal side of 
the gauze strip is sewn to the outer-material end region. 

18. The footwear as claimed in claim 15, in which a second longitudinal side 
of the gauze strip is fastened to the functional-layer end region. 

19. The footwear as claimed in claim 18, in which the second longitudinal 
side of the gauze strip is sewn to the functional-layer end region. 

20. The footwear as claimed in claim 18, in which the second longitudinal 
side of the gauze strip is fastened to the insole. 

21 . The footwear as claimed in claim 20, in which the second longitudinal 
side of the gauze strip is sewn to the insole. 

22. The footwear as claimed in claim 18, in which the second longitudinal 
side of the gauze strip is fastened to the first string-lasting holding the functional- 
layer end region. 

23. The footwear as claimed in claim 22, in which the second longitudinal 
side of the gauze strip is sewn to the first string-lasting holding the functional-layer 
end region. 

24. The footwear as claimed in claim 12, in which the outer-material end 
region is kept essentially parallel to the tread of the outsole by means of a second 
string-lasting. 

25. The footwear as claimed in claim 24, in which the outer-material end 
region is provided with an elastic drawstring, which pulls the outer-material end 
region toward the center of the outsole. 

26. The footwear as claimed in claim 25, in which the elastic drawstring is 
formed by an elastic string-lasting, which has an elastic string which pretensions the 
outer-material end region toward the center of the outsole. 

27. The footwear as claimed in claim 1 2, in which the functional-layer end 
region is provided with an elastic drawstring, which pretensions the functional-layer 
end region toward the center of the outsole. 
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28. The footwear as claimed in claim 27, in which the elastic drawstring is 
formed by an elastic string-lasting, which has an elastic string which pretensions the 
functional-layer end region toward the center of the outsole. 

29. The footwear as claimed in claim 27, in which the outer-material end 
region is angled away outward and sewn to the peripheral edge of a sole. 

30. The footwear as claimed in claim 29, in which the sole is formed by the 
outsole. 

31 . The footwear as claimed in claim 29, in which the sole is formed by an 
intermediate sole. 

32. The footwear as claimed in claim 31 , in which the outsole is fastened to 
the intermediate sole. 

33. The footwear as claimed in claim 1 , in which a functional layer is 
provided in the form of a waterproof and water-vapor-permeable functional layer. 

34. The footwear as claimed in claim 33, with a functional layer constructed 
with expanded, microporous polytetrafluoroethylene. 

35. The footwear as claimed in claim 1 , in which the outsole is essentially in 
the form of a dish, with a sheet-like tread region and an upturned edge rising up 
essentially perpendicularly from the latter. 

36. The footwear as claimed in claim 9, in which the outsole is essentially in 
the form of a sheet. 

37. A process for producing footwear, having the following production 

steps: 

an upper is created, constructed with an outer material and with a waterproof 
functional layer at least partially lining the outer material on the inner side of the 
latter and provided with an upper end region on the sole side; 
the outer material is provided with an outer-material end region on the sole side and 
the functional layer is provided with a functional-layer end region on the sole side, 
the functional-layer end region being provided with an edge region which is not 
covered by the outer-material end region; 

an adhesive zone which is closed in the direction of the sole periphery and 
comprises a reactive hot-melt adhesive which brings about waterproofness when in 
the fully reacted state is applied to the edge region; 
an outsole is fastened to the upper end region. 

38. The process as claimed in claim 37, in which the edge region is formed 
by an overhang of the functional-layer end region projecting beyond the outer- 
material end region. 

39. The process as claimed in claim 37, in which the functional-layer end 
region is tensioned by means of a first string-lasting which is essentially parallel to 
the tread of the outsole. 



40. The process as claimed in claim 39, in which the first string-lasting is 
provided with an elastic string, which pretensions the functional-layer end region 
toward the center of the outsole. 

41 . The process as claimed in claim 39, in which the overhang is bridged by 
a connecting strip of a material permeable to liquid reactive hot-melt adhesive and 
the reactive hot-melt adhesive is applied to an outer side of the connecting strip. 

42. The process as claimed in claim 41 , in which the connecting strip is 
attached in the form of a gauze strip. 

43. The process as claimed in claim 42, in which a first longitudinal side of 
the gauze strip is sewn to the outer-material end region and a second longitudinal 
side of the gauze strip is sewn to the functional-layer end region. 

44. The process as claimed in claim 43, in which the sole construction is 
provided with an insole. 

45. The process as claimed in claim 44, in which the second longitudinal 
side of the gauze strip is sewn to the insole. 

46. The process as claimed in claim 43, in which the second longitudinal 
side of the gauze strip is sewn to the string-lasting. 

47. The process as claimed in claim 39, in which the outer-material end 
region is tensioned by means of a second string-lasting essentially parallel to the 
tread of the outsole. 

48. The process as claimed in claim 40, in which the outer-material end 
region is angled away outward and fastened to the peripheral edge of a sole. 

49. The process as claimed in claim 48, in which the angled-away outer- 
material end region is fastened to the peripheral region of the outsole. 

50. The process as claimed in claim 48, in which the angled-away outer- 
material end region is fastened to the peripheral edge of an intermediate sole, to the 
underside of which the outsole is fastened. 

51 . The process as claimed in claim 48, with the following production steps: 

a) the functional-layer end region is provided with a string-lasting with an elastic 
string; 

b) the overhang of the functional-layer end region is provided on its outer side 
facing the sole with reactive hot-melt adhesive; 

c) the functional layer provided with string-lasting and reactive hot-melt adhesive is 
arranged inside the outer material; 

d) the outwardly angled-away outer-material end region is fastened to the 
peripheral edge of the sole; 

e) the upper joined to the sole is stretched onto a last in such a way that the 
reactive hot-melt adhesive comes into contact with the sole; 

f) the reactive hot-melt adhesive is adhesively bonded with the sole. 



52. The process as claimed in claim 51 , in which the outwardly angled- 
away outer-material end region is adhesively bonded to the peripheral edge of the 
sole. 

53. The process as claimed in claim 51 , in which the outwardly angled- 
away outer-material end region is sewn to the peripheral edge of the sole. 

54. The process as claimed in claim 51 , in which the angled-away outer- 
material end region is fastened to an intermediate sole. 

55. The process as claimed in claim 54, in which 

a) the upper having the outer material and the functional layer is stretched over a 
last; 

b) the outwardly angled-away outer-material end region is adhesively bonded to the 
peripheral edge of the intermediate sole; 

c) the outer is removed from the last; 

d) the outwardly angled-away outer-material end region is sewn to the peripheral 
edge of the intermediate sole; 

e) the upper sewn to the intermediate sole is stretched once again onto the last in 
such a way that the reactive hot-melt adhesive comes into contact with the 
intermediate sole; 

f) the reactive hot-melt adhesive is adhesively bonded with, the intermediate sole. 

56. The process as claimed in claim 51 , in which the outwardly angled- 
away outer-material region is fastened to the outsole. 

57. The process as claimed in claim 56, in which 

a) the outwardly angled-away outer-material end region is adhesively bonded to the 
peripheral edge of the outsole; 

b) the outwardly angled-away outer-material end region is sewn to the peripheral 
edge of the outsole; 

c) the upper sewn to the outsole is stretched over a last in such a way that the 
reactive hot-melt adhesive comes into contact with the outsole; 

d) the reactive hot-melt adhesive is adhesively bonded with the outsole. 

58. The process as claimed in claim 55, in which, after the adhesive 
bonding of the reactive hot-melt adhesive and the removal of the last from the upper, 
an insole covering the functional-layer end region and the sole is attached inside the 
functional layer. 

59. The process as claimed in claim 42, in which, after being applied to the 
overhang or the gauze strip, the reactive hot-melt adhesive is pressed against the 
surface of the overhang or of the gauze strip by a pressing device with a pressing 
surface not adhesively bonding with the reactive hot-melt adhesive. 



60. The process as claimed in claim 37, in which a reactive hot-melt 
adhesive which can cure by means of moisture is used, being applied to the region 
to be sealed and exposed to moisture to make it fully react. 

61 . The process as claimed in claim 60, in which a reactive hot-melt 
adhesive which can be thermally activated and can be cured by means of moisture is 
used, being thermally activated, applied to the region to be sealed and exposed to 
moisture to make it fully react. 

62. The process as claimed in claim 38, in which a reactive hot-melt 
adhesive which can be thermally activated is applied in the non-activated state to the 
overhang and is thermally activated only at the time at which the adhesive bonding 
of the reactive hot-melt adhesive is intended to take place. 

63. The process as claimed in claim 62, in which a reactive hot-melt 
adhesive containing particles and which can be heated by means of irradiation is 
applied to the overhang, radiation heating the particles being directed onto the 
reactive hot-melt adhesive at the time at which the adhesive bonding of the reactive 
hot-melt adhesive is intended to take place. 

64. The process as claimed in claim 63, in which reactive hot-melt adhesive 
containing metal particles is used and microwave radiation is directed onto the 
reactive hot-melt adhesive. 

65. The process as claimed in claim 63, in which reactive hot-melt adhesive 
containing carbon particles is used and infrared radiation is directed onto the 

reactive hot-melt adhesive. 

66. The process as claimed in claim 37, in which a waterproof and water- 
vapor-permeable functional layer is used. 

67. The process as claimed in claim 66, in which a functional layer 
constructed with expanded, microporous polytetrafluoroethylene is used. 

68. The process as claimed in claim 56, in which, after the adhesive bonding 
of the reactive hot-melt adhesive and the removal of the last from the upper, an 
insole covering the functional-layer end region and the sole is attached inside the 
functional layer. 



CLEAN VERSION OF AMENDMENTS TO THE SPECIFICATION : 



DE-A-38 40 263 discloses a similar shoe construction in which an overhang of 
an end of a functional layer on the outsole side protruding with respect to an end of 
the outer material on the outsole side is bridged by a sealing strip, in which the strip 
is a textile strip which has a polyurethane coating on one or both sides and is 
intended to bring about a sealing connection between the functional layer overhang 
and an edge of a moulded-on outsole covering the sealing strip. This solution is also 
restricted to shoes with a moulded-on outsole. 

WO-A-9641548 discloses footwear with a moulded-on outsole in which an 
outer-material end region on the outsole side is folded over outward and an 
functional-layer-lining end region on the outsole side is folded over inward, the outer- 
material end region which is folded over folded over outward being securely sewn on 
a frame-shaped first insole and the functional-layer-lining end region which is folded 
over inward being arranged between the first insole and a second insole, located 
above the functional-layer-lining end region . The functional-layer-lining end region 
is adhesively bonded to the second insole by means of a sealing compound or 
adhesive tape coated with polyurethane hot-melt adhesive and to the second insole 
by means of an adhesive of a type not specified any more precisely. 
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Footwear with a sealed sole construction and process 
for its production 

FIELD OF THE INVENTION 

5 

The' invention relates to footwear with an 
upper, which is provided at least partially with a 
waterproof functional layer which is preferably water- 
vapor permeable, and with an outsole, in particular a 
10 cemented-on outsole. The invention also relates to a 
process for the production of such a shoe. 

TECHNICAL BACKGROUND 

is There are shoes whose shoe upper is waterproof 

and water-vapor permeable beacuse it is lined with a 
functional layer. A shoe upper of this type remains 
breathable in< spite of being waterproof. Special 
efforts are required to ensure permanent waterproof ness 
2 0 in the region between the end of the upper on the sole 
side and the sole construction. 

To achieve this, sock-like inserts, also known 
among those skilled in the art as bootees, have been 
used between the upper and the sole construction on the 
2 5 one hand and an inner lining on the other hand. Since 
such bootees are shaped by fusing together cut-to-size 
parts, they need not have any stitching holes. However, 
the use of bootees is quite costly in production if the 
bootees are to correspond to some extent to the shape 
30 of the respective shoe. 

Another known method is to use outsole material 
of a molded-on outsole to seal the lower region of the 
shoe construction, and consequently the lower region of 
the upper lined with the functional layer and possibly 
35 sewn to an insole. This cannot, however, prevent water 
from reaching the end of the upper on the sole side, 
and consequently the end of the functional layer on the 
sole side, on the outer material of the upper, which 
generally conducts water by capillary effects, and 



consequently reaching the generally very strongly 
water-absorbent inner lining located on the inner side 
of the functional layer, via water bridges, in 
particular in the form of textile fibers at the cut 
edge of the end of the upper on the sole side. 

These problems have been overcome by a sole 
construction known from EP 0 298 360 Bl, in which the 
functional layer has in the region of the end of the 
upper on the sole side an overhang with respect to the 
outer material, which is bridged by a gauze strip, of 
which one side is securely sewn to the outer material 
and the other side is securely sewn to the functional 
layer and to the insole. In this case, the overhang of 
the functional layer is sealed by the outsole material 
which has penetrated through the gauze strip during the 
molding-on, when it is liquid. The gauze strip 
represents a barrier to water which has penetrated 
along the outer material to under the region of the end 
of the upper on the sole side covered by the outsole, 
in particular if it is a monofilament gauze strip, so 
that such water cannot penetrate as far as the cut edge 
of the functional layer on the sole side and 
consequently not as far as the inner lining of the 
footwear . 

This gauze strip solution has proven to be 
extremely successful. Since in this case the sealing of 
the end region of the functional layer on the sole side 
requires the molding-on of an outsole, this known 
method is restricted to shoes with a molded-on outsole 
and cannot be used for shoes with a cemented-on 
outsole. Consequently, it is also not available for 
shoes of a more elegant style. The molding-on of 
outsoles entails high costs, which lead to a long 
payback period and make it necessary to produce the 
respective type and size of shoe in large numbers. 

Shoe constructions in which the functional 
layer likewise has an overhang beyond the outer 
material in the end region on the sole side, but in 
which there is no gauze strip, are likewise known. In 



this case, the outsole material is molded directly onto 
the functional layer in the region of the overhang. 
This method is also suitable only for footwear with a 
molded-on outsole. 

SUMMARY OF THE INVENTION 

The invention provides footwear in which, with 
any outsole, the upper end region on the sole side can 
be made permanently waterproof with as little 
expenditure as possible and with as few process steps 
as possible. 

Footwear according to the invention has an 
upper and an outsole, the upper being constructed with 
an outer material and with a waterproof functional 
layer at least partially lining the outer material on 
the inner side of the latter and having an upper end 
region on the sole side with an outer-material end 
region and a functional -layer end region. The outsole 
is joined to the upper end region. The funct ional - layer 
end region has an edge region which is not covered by 
the outer material end region. In an embodiment of the 
invention this edge region is formed by an overhang 
projecting beyond the outer-material end region. An 
adhesive zone which is closed in the direction of the 
sole periphery and comprises a reactive hot-melt 
adhesive which brings about waterproof ness when in the 
fully reacted state is applied to the edge region or 
overhang . 

The sealing function which in the case of 
conventional footwear of the type specified above has 
been achieved with outsole material is brought about in 
the case of footwear according to the invention by the 
reactive hot -melt adhesive applied to the overhang of 
the functional -layer end region, which on the one hand 
has particularly high creepability in the liquid state 
before fully reacting and on the other hand leads to 
particularly high and permanent waterproof ness when in 



the fully reacted state. The reactive hot-melt adhesive 
can be applied with very simple means, for example be 
brushed on, sprayed on or applied in the form of an 
adhesive strip or an adhesive bead, the reactive hot- 
melt adhesive allowing itself to be made adhesive, and 
thereby fixed to the overhang, by heating,- before the 
process of fully reacting and associated permanent 
adhesive bonding with the functional layer begins in 
the region of its overhang. 

The waterproofness of the sole construction of 
waterproof footwear with any outsole is consequently 
achieved in an extremely simple way and with extremely 
simple process steps. The method according to the 
invention therefore leads to low production costs for 
waterproof shoes . 

In an embodiment of the invention, the upper 
end region extends essentially perpendicular to the 
tread of the outsole (hereafter also referred to as 
vertical extent) and the functional -layer end region 
projects beyond the outer-material end region in the 
direction of the tread. In another embodiment of the 
invention, the upper end region extends essentially 
parallel to the tread of the outsole (hereafter also 
referred to as horizontal extent) and the functional - 
layer end region extends beyond the outer-material end 
region in the direction of the center of the outsole. 
The first embodiment is particularly suitable for dish- 
like outsoles, which have an edge turned up 
perpendicular to the tread of the outsole. The latter 
embodiment is particularly suitable for shoes with flat 
sheet-like outsoles, as are used in particular for more 
elegant shoes. 

In an embodiment of the invention, the overhang 
is bridged by means of a connecting strip, the one 
longitudinal side of which is joined to the outer- 
material end region and the other longitudinal side of 
which is joined to the functional- layer end region. In 
another embodiment of the invention, there is no such 
bridging of the overhang. 



The reactive hot -melt adhesive in the region of 
the overhang is applied either directly to the 
functional layer, if there is no connecting strip, or 
it is applied to the outer side of the connecting strip 
bridging the overhang if a connecting strip is present. 
In order that, in the latter case, a reactive hot-melt 
adhesive seals the functional layer, a material which 
is permeable to the reactive hot-melt adhesive, which 
is liquid or liquefied before fully reacting, is chosen 
for the connecting strip. 

The presence of such a connecting strip on the 
one hand allows permanent waterproof sealing between 
the functional- layer end region and the cemented-on 
outsole and on the other hand makes it possible for the 
tensile forces which are exerted on the functional 
layer during the stretching of the funct ional - layer end 
region over the last, for example by means of string 
lasting or by means of clamps, to be directed fully or 
at least partially to the outer material, instead of 
allowing them to act exclusively on the functional 
layer, which is less able to withstand loads. 

The connecting strip is preferably constructed 
with open-mesh material, which is formed by 
thermoplastic mesh material or textile material, 
preferably monofilament textile material. The 
connecting strip may, however, be of any other form, 
for example be formed by clasps, large -looped or long 
seam stitches or similar structures. The connecting 
strip is intended mainly to perform the task of 
permitting adequate flow of the liquid reactive hot- 
melt adhesive for permanently waterproof sealing of the 
functional layer and to allow the functional layer to 
be relieved of forces and the load to be transferred or 
divided between the outer material and the insole 
material (in the case of cement -lasting) or the string- 
lasting (in the case of string-lasting) . 

A gauze strip from Gebriider Jaeger GmbH & Co. 
of Wuppertal, Germany, with the article number 23 851, 
is suitable for footwear according to the invention. 
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The invention is suitable for footwear with an 
insole or footwear without an insole. In the latter 
case, the functional -layer end region on the sole side 
is lashed together by means of string-lasting. In this 
5 case, the outer-material end region is cemented or 
securely sewn to the functional- layer end region, 
possibly via a gauze strip, or the functional-layer end 
region and the outer-material end region are each 
lashed together by means of a string- last ing of their 
1 0 own . 

In particular in the case of shoe constructions 
in which it is difficult or, due to lack of 
accessibility, impossible to lash together the string 
of the string- lasting at the time at which the 
15 tensioning of the string- lasting is required, an 
elastic means is advantageously used, for example in 
the form of an elastic string- lasting with an elastic 
string, which pretensions the functional - layer end 
region in the- direction of the center of the outsole. 

2 0 In an embodiment of the invention with a gauze 

strip, one longitudinal side of the said gauze strip is 
joined, preferably by sewing, to the outer-material end 
region and its other longitudinal side is joined to the 
functional-layer end region and possibly to the insole. 
25 In a process according to the invention for 

producing footwear according to the invention, the 
following procedure is followed: 

an upper is created, constructed with an outer material 
and with a waterproof functional layer at least 
30 partially lining the outer material on the inner side 
of the latter and provided with an upper end region on 
the sole side. The outer material is provided with an 
outer-material end region on the sole side and the 
functional layer is provided with a functional-layer 

3 5 end region on the sole side, the functional -layer end 

region being provided with an edge region which is not 
covered by the outer material . In an embodiment of the 
invention, this edge region is formed by an overhang of 
the functional -layer end region projecting beyond the 



outer-material end region. An adhesive zone which is 
closed in the direction of the sole periphery and 
comprises a reactive hot-melt adhesive which brings 
about waterproof ness when in the fully reacted state is 
applied to the edge region or overhang. An outsole is 
fastened to the upper end region. 

The adhesive bonding of the reactive hot -melt 
adhesive with the functional layer becomes particularly 
intimate if, after being applied to the overhang, the 
reactive adhesive is mechanically pressed against the 
functional layer. Preferably suitable for this purpose 
is a pressing device, for example in the form of a 
pressing pad, with a smooth material surface which 
cannot be wetted by the reactive hot -melt adhesive and 
therefore cannot bond with the reactive hot -melt 
adhesive, for example of non-porous polytetra- 
f luoroethylene (also known by the trade name Teflon) . 
Preferably used for this purpose is a pressing pad, for 
example in the form of a rubber pad or air cushion, the 
pressing surface of which is covered with a film of the 
said material, for example non-porous 

polytetraf luoroethylene, or such a film is arranged 
between the sole construction provided with the 
reactive hot -melt adhesive and the pressing pad before 
the pressing operation. 

In one embodiment of the invention, the outsole 
is adhesively attached with conventional solvent 
adhesive or hot -melt adhesive, polyurethane -based 
adhesives being concerned here for example. Solvent 
adhesive is an adhesive which has been made adhesive by 
the addition of vaporizable solvent and cures on the 
basis of the vaporizing of the solvent. Hot-melt 
adhesive is an adhesive, also known as thermoplastic 
adhesive, which is brought into an adhesive state by 
heating and cures by cooling. Such adhesive can be 
repeatedly brought into the adhesive state by renewed 
heating . 

A reactive hot -melt adhesive which can be cured 
by means of moisture is preferably used, being applied 
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to the region to be adhesively attached and being 
exposed to moisture to make it fully react. In one 
embodiment of the invention, a reactive hot-melt 
adhesive which can be thermally activated and can be 
5 cured by means of moisture is used, being thermally 
activated, applied to the region to be adhesively 
attached and exposed to moisture to make it fully 
react . 

The production of shoes according to the 
10 invention is made particularly simple and cost- 
effective by using reactive hot-melt adhesive which can 
be thermally activated and can be induced to undergo 
its curing reaction by means of moisture, for example 
water vapor. 

15 Expanding reactive hot -melt adhesive may also 

be used if use is to be made of its increased volume, 
which makes it particularly suitable for filling 
cavities and penetrating into cracks or niches which 
may form in the region of the gauze strip. Particularly 

2 0 reliable waterproof ness can be brought about as a 
result. Expansion may be achieved by the reactive hot- 
melt adhesive being made to swirl by a gas, which may 
preferably be a mixture of nitrogen and air, during 
application . 

25 Reactive hot-melt adhesives refer to adhesives 

which, before their activation, consist of relatively 
short molecule chains with an average molecular weight 
in the range from about 3000 to about 5000 g/mol, are 
non-adhesive and, after activating, possibly by heat, 

30 are brought into a state of reaction in which the 
relatively short molecule chains are crosslinked to 
form long molecule chains and thereby cure, doing so 
predominantly in moist atmosphere. During the reaction 
or curing time, they are adhesive. After the 

35 crosslinking curing, they cannot be re-activated. When 
they fully react, a three-dimensional crosslinking of 
molecule chains occurs. The three-dimensional 
crosslinking leads to particularly strong protection 
against penetration of water into the adhesive. 



Suitable for the purpose according to the 
invention are, for example, polyurethane reactive hot- 
melt adhesives, resins, aromatic hydrocarbon resins, 
aliphatic hydrocarbon resins and condensation resins, 
for example in the form of epoxy resin. 

Particularly preferred are polyurethane 
reactive hot-melt adhesives, referred to hereafter as 
PU reactive hot-melt adhesives. 

The crosslinking reaction bringing about the 
curing of PU reactive hot-melt adhesive is usually 
brought about by moisture, for which atmospheric 
moisture is adequate. There are blocked PU reactive 
hot-melt adhesives of which the crosslinking reaction 
can only begin after activation of the PU reactive hot- 
melt adhesive by means of thermal energy, so that such 
hot-melt adhesive can be stored in the open, i.e. 
surrounded by atmospheric moisture. On the other hand, 
there are non-blocked PU reactive hot-melt adhesives, 
in which a crosslinking reaction takes place at room 
temperature if they are surrounded by atmospheric 
moisture. The latter reactive hot-melt adhesives must 
be kept in such a way that they are protected from 
atmospheric moisture as long as the crosslinking 
reaction is not yet to take place. 

In the unreacted state, both types of PU 
reactive hot-melt adhesives are usually in the form of 
rigid blocks. Before applying to the regions to be 
cemented, the reactive hot-melt adhesive is heated in 
order to melt it and consequently make it able to be 
spread or applied. If non-blocked reactive hot-melt 
adhesive is used, such heating must be performed with 
the exclusion of atmospheric moisture. If blocked 
reactive hot-melt adhesive is used, this is not 
necessary, but it must be ensured that the heating 
temperature remains below the deblocking activation 
temperature . 

In one embodiment of the invention, PU reactive 
hot-melt adhesive which is constructed with blocked or 
capped isocyanate is used. To overcome the isocyanate 



blocking and consequently to activate the reactive hot- 
melt adhesive constructed with the blocked isocyanate, 
a thermal activation must be carried out. Activation 
temperatures for such PU reactive hot-melt adhesives 
lie approximately in the range from 70°C to 180°C. 

In another embodiment of the invention, non- 
blocked PU reactive hot-melt adhesive is used. The 
crosslinking reaction can be accelerated by supplying 
heat. 

In a practical embodiment of the method 
according to the invention, a PU reactive hot-melt 
adhesive which can be obtained under the name I PATHERM 
S 14/242 from the company H.P. Fuller of Wels, Austria 
is used. In another embodiment of the invention, a PU 
reactive hot-melt adhesive which can be obtained under 
the name Macroplast QR 6 2 02 from the company Henkel AG, 
Dusseldorf, Germany, is used. 

In an embodiment of the invention, reactive 
hot-melt adhesive is used, which may be the already 
mentioned PU reactive hot -melt adhesive with admixed 
carbon particles, metal particles with electrical 
conductivity or particles of other materials which have 
an electrical conductivity of such a type that they can 
be selectively heated by means of microwave energy, or 
which have an absorbency for other types of radiation, 
for example infrared radiation , of such a type that 
they can be selectively heated by means of such 
radiation. As a result of the energy absorption, the 
particles admixed with the reactive hot-melt adhesive 
heat up and cause the reactive hot -melt adhesive to be 
heated "from the inside out". In this process, the 
particles act like "heating elements" incorporated into 
the reactive hot-melt adhesive. Suitable selection of 
the heating energy allows the effect to be achieved 
that materials of the shoe construction other than the 
reactive hot -melt adhesive do not heat up, or only 
relatively little. The particles are, for example, in a 
fibrous form. The carbon particles are admixed with the 
reactive hot -melt adhesive with a proportion by weight 



in the range from about 0.1%0 to about 5%0, preferably 
in the range from about 0.1%0 to about 3%0 and 
particularly preferably with a proportion by weight of 
2%0. For metal particles, approximately the same 
admixing amounts apply. In an embodiment using this 
reactive hot -melt adhesive, an adhesive mixture of this 
type is applied to the location to be adhesively bonded 
before the adhesive bonding operation. The footwear 
then undergoes an activation heating process, for 
example by means of microwave energy, ultrasound or 
infrared heating. This heating is adjusted such that 
heating up of the carbon particles, metal particles or 
energy- absorbing particles of another kind takes place, 
as a result of which the reactive hot-melt adhesive is 
activated and liquefied. In the case of infrared 
heating, for example, it is possible by the selective 
use of certain wavelengths to exclude - the possibility 
of any more than just the reactive hot -melt adhesive 
being heated. Heating the reactive hot-melt adhesive by 
means of the incorporated energy- absorbing particles 
consequently achieves the effect of saving the other 
components of the footwear from being excessively 
heated. These incorporated particles also allow a 
reduction in the required exposure time in the heating 
of the reactive hot -melt adhesive to be achieved. 

Particularly preferred is a functional layer 
which is not only water-impermeable but also water- 
vapor permeable. This makes possible the production of 
waterproof shoes which remain breathable in spite of 
being waterproof. 

A functional layer is regarded as "waterproof", 
if appropriate including the seams provided at the 
functional layer, if it ensures a water ingress 
pressure of at least 1.3-10 4 Pa. The material of the 
functional layer preferably ensures a water ingress 
pressure of over 1-10 5 Pa. The water ingress pressure 
must be measured here by a test method in which 
distilled water at 20±2°C is applied with increasing 
pressure to a sample of the functional layer 



of 100 cm 2 . The pressure increase of the water is 
60±1 cm of water column per minute. The water ingress 
pressure then corresponds to the pressure at which 
water appears for the first time on the other side of 
5 the sample. Details of the procedure are described in 
ISO standard 0811 from the year 1981. 

A functional layer is regarded as "water-vapor 
permeable" if it has a water-vapor permeability 
coefficient Ret of less than 150 m 2 -Pa-W _1 . The 
10 water-vapor permeability is tested by the Hohenstein 
skin model. This test method is described in DIN EN 
31092 (02/94) or ISO 11092 (19/33). 

Whether a shoe is waterproof can be tested for 
example by a centrifuge arrangement of the type 
15 described in US-A-5, 329, 807 . A centrifuge arrangement 
described there has four swing-mounted holding baskets 
for holding footwear. With this arrangement, two or 
four shoes or boots can be tested at the same time. In 
this centrifuge arrangement, centrifugal forces 
20 generated by centrifuging the footwear at high speed 
are used for locating leaks in the footwear. Before 
centrifuging, the space inside the footwear is filled 
with water. Absorbent material, such as blotting paper 
or a paper towel for example, is arranged on the outer 
25 side of the footwear. The centrifugal forces exert a 
pressure on the water with which the footwear is 
filled, with the effect that water reaches the 
absorbent material if the footwear has a leak. 

In such a waterproof ness test, the footwear is 
30 first of all filled with water. In the case of footwear 
with outer material which does not have adequate 
inherent rigidity, rigid material is arranged in the 
space inside the upper for stabilizing it, in order to 
prevent the upper from collapsing during centrifuging. 
35 In the respective holding basket there is blotting 
paper or a paper towel, onto which the footwear to be 
tested is placed. The centrifuge is then made to rotate 
for a specific period of time. Thereafter, the 
centrifuge is stopped and the blotting paper or paper 
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towel is examined to ascertain whether it is moist. If 
it is moist, the footwear tested has not passed the 
waterproofness test. If it is dry, the footwear tested 
has passed the test and is classified as waterproof. 
5 The pressure which the water exerts during 

centrifuging depends on the effective shoe surface area 
(sole inner surface area), dependent on the shoe size, 
on the mass of the amount of water with which the 
footwear is filled, on the effective centrifuging 
10 radius and on the centrifuging speed. 

Suitable materials for the waterproof, water- 
vapor permeable functional layer are, in particular, 
polyurethane, polypropylene and polyester, including 
polyether esters and their laminates, such as are 
15 described in the documents US-A-4 , 725, 418 and US-A- 
4,493,870. Particularly preferred, however, is 
stretched microporous polytet raf luoroethylene (ePTFE) , 
as is described for example in the documents US-A- 
3,953,566 and US-A-4 , 187 , 390 , and stretched 

20 polytetraf luoroethylene provided with hydrophilic 
impregnating agents and/or hydrophilic layers; see, for 
example, the document US-A-4 , 194 , 04 1 . A microporous 
functional layer is understood to be a functional layer 
of which the average pore size lies between 
25 approximately 0.2 \im and approximately 0.3 ^m. 

The pore size can be measured with the Coulter 
Porometer (trade name) , which is produced by Coulter 
Electronics, Inc., Hialeath, Florida, USA. 

The Coulter Porometer is a measuring instrument 
30 which provides an automatic measurement of the pore 
size distributions in porous media, using the liquid 
displacement method (described in ASTM Standard E 1298- 
89) . 

The Coulter Porometer determines the pore size 
35 distribution of a sample by means of an increasing air 
pressure directed at the sample and by measuring the 
resultant flow. This pore size distribution is a 
measure of the degree of uniformity of the pores of the 
sample (i.e. a narrow pore size distribution means that 
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there is little difference between the smallest pore 
size and the largest pore size) . It is determined by 
dividing the maximum pore size by the minimum pore 
size . 

The Coulter Porometer also calculates the pore 
size for the average flow. By definition, half the flow 
takes place through the porous sample through pores of 
which the pore size lies above or below this pore size 
for average flow. 

If ePTFE is used as the functional layer, the 
reactive hot-melt adhesive can penetrate into the pores 
of this functional layer during the cementing 
operation, which leads to a mechanical anchoring of the 
reactive hot-melt adhesive in this functional layer. 
The functional layer consisting of ePTFE may be 
provided with a thin polyurethane layer on the side 
with which it comes into contact with the reactive hot- 
melt adhesive during the cementing operation. If PU 
reactive hot-melt adhesive is used in conjunction with 
such a functional layer, there occurs not only the 
mechanical bond but also a chemical bond between the PU 
reactive hot-melt adhesive and the PU layer on the 
functional layer. This leads to a particularly intimate 
adhesive bonding between the functional layer and the 
reactive hot-melt adhesive, so that particularly 
durable waterproof ness is ensured. 

Leather or textile fabrics are suitable for 
example as the outer material. The textile fabrics may 
be, for example, woven, knitted or nonwoven fabrics or 
felt. These textile fabrics may be produced from 
natural fibers, for example from cotton or viscose, 
from man-made fibers, for example from polyesters, 
polyamides, polypropylenes or polyolefins, or from 
blends of at least two such materials. 

A lining material is normally arranged on the 
inner side of the functional layer. The same materials 
as are specified above for the outer material are 
suitable as lining material, which is often combined 
with the functional layer to form a functional layer 



laminate. The functional layer laminate may also have 
more than two layers, it ■ being possible for a textile 
backing to be located on the side of the functional 
layer remote from the lining layer. 

The outsole of footwear according to the 
invention may consist of waterproof material, such as 
for example rubber or plastic, for example 
polyurethane , or of non-waterproof, but breathable 
material, such as in particular leather or leather 
provided with rubber or plastic intarsias. In the case 
of non-waterproof outsole material, the outsole can be 
made waterproof, while maintaining breathability , by 
being provided with a waterproof, water-vapor-permeable 
functional layer at least at points at which the sole 
construction has not already been made waterproof by 
other measures . 

The insole of footwear according to the 
invention may consist of viscose, for example a viscose 
which can be obtained under the trade name Texon, a 
nonwoven, for example polyester nonwoven, to which 
fusible fibers may be added, leather or adhesively 
bonded leather fibers. Insoles of - such materials are 
water-permeable. Insoles of such material or other 
material can be made waterproof by arranging a layer of 
waterproof material on one of its surfaces or' inside 
it. For this purpose, for example, a film with 
Kappenstoff V25 from the company Rhenoflex of 
Ludwigshafen, Germany, may be ironed on. If the insole 
is to be not only waterproof but also water-vapor- 
permeable, it is provided with a waterproof, water- 
vapor-permeable functional layer, which is preferably 
constructed with ePTFE (expanded, microporous 
polytetraf luoroethylene) . An insole of leather finished 
in such a way can be obtained under the trade name TOP 
DRY from W.L. Gore & Associates GmbH, Putzbrunn, 
Germany. 
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BRIEF DESCRIPTION OF THE FIGURES 

The invention as well as further aspects of the 
object and advantages are now explained in more detail 
5 on the basis of exemplary embodiments. In the drawings, 
partly in schematized cross - sectional representation, 
partly in perspective sectional representation: 

Figure 1 shows in cross-sectional 

representation a first embodiment of a shoe according 
10 to the invention, with an insole, vertical upper end 
region and approximately vertical gauze strip; 

Figure 2 shows in cross-sectional 

representation a second embodiment of a shoe according 
to the invention, with an insole, vertical outer- 
15 material end region, horizontal functional- layer end 
region and approximately horizontal gauze strip; 

Figure 3 shows in cross - sect ional 

representation a third embodiment of a shoe according 
to the invention, with an insole, horizontal upper end 

2 0 region and approximately horizontal gauze strip; 

Figure 4 shows a perspective sectional 
representation of the third embodiment still without an 
outsole ; 

Figure 5 shows a representation as in Figure 4, 
25 but with an outsole; 

Figure 6 shows a partially sectioned 
perspective representation of an entire shoe according 
to the third embodiment; 

Figure 7 shows a fourth embodiment of a shoe 
30 according to the invention, with a construction as in 
the first embodiment, but without a gauze strip ; 

Figure 8 shows a fifth embodiment of a shoe 
according to the invention, which coincides with the 
fourth embodiment but additionally has a fixing 

3 5 adhesive bond between the outer-material end region and 

the functional layer; 

Figure 9 shows a sixth embodiment of a shoe 
according to the invention, with a construction as in 
the second embodiment but without a gauze strip; 



Figure 10 shows a seventh embodiment of a shoe 
according to the invention, which coincides with the 
sixth embodiment but additionally has a fixing adhesive 
bond between the outer-material end region and the 
functional layer ; 

Figure 11 shows an eighth embodiment of a shoe 
according to the invention, with a construction as in 
the third embodiment but without a gauze strip; 

Figure 12 shows a ninth embodiment of a shoe 
according to the invention, which coincides with the 
eighth embodiment but additionally has a fixing 
adhesive bond between the outer-material end region and 
the functional layer; 

Figure 13 shows a tenth embodiment of a shoe 
according to the invention, without an insole, in which 
the functional -layer end region is tensioned in 
horizontal alignment by a string- last ing , with a gauze 
strip; 

Figure 14 shows an eleventh embodiment of a 
shoe according to the invention, with a construction as 
in the tenth embodiment but without a gauze strip and 
with a second string- last ing ; 

Figure 15 shows the second embodiment of the 
invention, but still without an outsole, with a 
pressing device for pressing the previously applied 
reactive hot -melt adhesive ; 

Figure 16 shows in a schematized, not-to-scale, 
greatly enlarged, two-dimensional representation a 
detail of a sole construction with reactive hot-melt 
adhesive fully reacted by three-dimensional 
crosslinking of molecule chains; 

Figure 17 shows a twelfth embodiment of the 
invention with a functional layer with an elastic 
string- lasting in a first production phase; 

Figure 18 shows the twelfth embodiment in a 
second production phase; 

Figure 19 shows a modification of the twelfth 
embodiment in the production phase shown in Figure 18; 
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Figure 2 0 shows a plan view from below of a 
functional layer part with an elastic string- lasting at 
a functional -layer end region on the sole side in the 
relaxed state; 

Figure 21 shows a plan view from below of the 
functional layer part shown in Figure 2 0 with tensioned 
elastic string- last ing ; 

Figures 22-25 show a thirteenth embodiment of 
the invention in a fourth production phase; and 

Figures 26-3 0 show a fourteenth embodiment of 
the invention in six different production phases. 

DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

The terms vertical and horizontal are used here 
for describing the position of individual shoe 
components. This relates to the representations in the 
figures and corresponds to the idea that in most cases 
shoes are located with their outsole on a horizontal 
floor or other type of horizontal underlying surface. 

Figure 1 shows in a highly schematized cross - 
sectional representation a first embodiment of a shoe 
according to the invention, with an upper 11, which is 
constructed with an outer material 13 and a functional 
layer 15 lining the inner side of the latter. The 
functional layer 15 may be part of a functional - layer 
laminate, which has the functional layer and a lining 
layer on the inner side of the latter. Furthermore, the 
functional layer 15 may be provided with a textile 
backing (not represented) on its outer side facing the 
outer material 13 . There are also embodiments in which 
the functional layer and the lining are separate layers 
of material . 

Furthermore, Figure 1 shows an insole 17 and a 
dish-like, prefabricated outsole 19, which is 
constructed with rubber and/or plastic. The outer 
material 13 and the functional layer 15 have an outer- 
material end region 21 or functional- layer end region 
23 ending vertically, i.e. perpendicular to the tread 
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of the outsole 19. The functional- layer end region 23 
has an overhang 25 with respect to the outer-material 
end region 21. The overhang 25 is bridged by means of a 
gauze strip 27. A first, upper longitudinal side of the 
gauze strip is sewn by means of a first seam 29 to the 
lower end of the outer-material end region 21. A lower, 
second longitudinal side of the gauze strip 27 is sewn 
by means of a Strobel seam 31 both to the insole 17 and 
to the lower end of the functional - layer end region 23. 

A reactive hot-melt adhesive 33, bringing about 
waterproof ness when in the fully reacted state, is 
applied to the outer side of the gauze strip 27. In the 
liquid state, which the reactive hot -melt adhesive 
reaches for example by heating, the reactive hot -melt 
adhesive 33 penetrates through the gauze strip 27 and, 
in the region of the overhang 25, as far as the outer 
side of the functional layer 15. In the fully reacted 
state, the reactive hot-melt adhesive 33 then seals 
this region of the functional layer 15 with a 
waterproof effect. The reactive hot-melt adhesive 33 is 
preferably applied over such an extent and in such an 
amount that it also seals the cut edge of the 
functional layer 15 at the lower end of the functional - 
layer end region 23. It is preferred in this case for 
the sealing to include the peripheral region of the 
insole 17 adjacent to the functional - layer end region 
23 and the fastening seams involving the functional 
layer 15. 

Water or other liquid which has penetrated 
along the water- or liquid-conducting outer material 13 
to the lower end of the outer-material end region 21 
cannot reach the inner side of the functional layer 15, 
and consequently cannot reach the inner lining of the 
shoe, on account of this sealing by means of reactive 
hot-melt adhesive 33. 

Outsole cement 35, which may be conventional 
outsole cement, to be precise in the form of solvent 
adhesive or hot -melt adhesive, is applied over 
preferably the entire inner side of the outsole 19. 



Furthermore, outsole cement 37 is applied to the outer 
side of the outer material 13. Shown in Figure 1 is a 
state of production of the shoe of the first embodiment 
before the outsole 19 is pressed upwards against the 
insole 17 in order to bond it adhesively to the insole 
17 and the upper end region on the sole side. In this 
case, the outsole cement 3 5 on the inner side of the 
upturned edge 4 0 of the outsole 19 enters into an 
adhesive bond with the outsole cement 3 7 applied to the 
upper end region. 

For better representation and overall clarity, 
in Figure 1 and further figures the distances between 
the individual components of the shoe construction are 
shown larger than they actually are. In fact, the 
distances between the individual components are 
dimensioned in such a way that, after the outsole 19 
has been pressed onto the insole 17, the upturned edge 
4 0 bears right up against the outer side of the outer 
material 13 and is adhesively bonded to the outer 
material 13 . 

Figure 2 shows a second embodiment of a shoe 
according to the invention, which largely coincides 
with the first embodiment shown in Figure 1, but 
differs from the first embodiment to the extent that in 
the second embodiment only the outer-material end 
region 21 ends vertically, while the functional - layer 
end region 23 ends horizontally, i.e. parallel to the 
tread of the outsole 19. Therefore, the overhang 25 of 
the functional-layer end region 23 and essentially also 
the gauze strip 27 and the reactive hot-melt adhesive 
33 also run horizontally. On account of the horizontal 
extent of the funct ional - layer end region 23, the 
insole 17 does not extend over the entire width of the 
sole of the shoe construction but instead its 
peripheral edge is at a distance from the vertical part 
of the upper 11. Otherwise, it coincides with the first 
embodiment, so that, with regard to further aspects of 
the second embodiment, reference is made to the remarks 
made above concerning the first embodiment. 
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Figure 3 shows a third embodiment of a shoe 
according to the invention, in which both the outer- 
material end region 21 and the functional -layer end 
region 23 run horizontally, which leads to an 
approximately horizontal extent of the gauze strip 27 
and the reactive hot-melt adhesive 33 in this 
embodiment as well. Such a shoe construction allows the 
use of a sheet-like outsole 39, since a vertical end 
region of the upper 19 does not have to be enclosed by 
means of an upturned edge of a dish- like outsole as in 
the case of the first and second embodiments. For this 
reason, any outsole may be used for the third 
embodiment, for example a leather sole as desired for 
shoes of an elegant type. On account of the exclusively 
horizontal extent of the outsole 39, the outsole cement 
37 applied to the outer side of the outer material 13 
is applied to the horizontally running outer-material 
end region 21. 

The third embodiment, shown in Figure 3, is 
shown in Figure 4 in a partially sectioned perspective 
representation, but still without an outsole. This 
figure shows a last 41, over which the upper 11 has 
been pulled. As a departure from Figure 3, in Figure 4 
a separate lining layer 43 is shown on the inner side 
of the functional layer 15. Figure 4 shows the shoe 
construction in a state in which the reactive hot -melt 
adhesive has been applied only to the underside of the 
gauze strip 27, but has not yet been pushed through the 
gauze strip 27 to penetrate as far as the functional- 
layer end region 23 . 

Figure 5 shows a shoe construction according to 
Figure 4, likewise in a partially sectioned perspective 
representation, after the adhesive attachment of an 
outsole 3 9 to the underside of the insole 17 and to the 
underside of the vertical region of the upper 11. In 
this representation, the last 41 has already been 
removed from the shoe . 

For better illustration, a circular detail of 
the sole construction is additionally shown in 



enlargement. This reveals that, in this stage of 
production, the reactive hot-melt adhesive 33 has 
already penetrated as far as the functional layer 15. 

Figure 6 shows in a perspective representation 
an entire shoe of the third embodiment, represented in 
Figure 5, part of the shoe having been cut open in 
order to illustrate at which point of the shoe the cut 
according to Figure 5 is located. 

Figure 7 shows a fourth embodiment of a shoe 
according to the invention, which coincides with the 
first embodiment, shown in Figure 1, with the exception 
that in the fourth embodiment no gauze strip 27 is 
present. Therefore, reference can to a great extent be 
made to the preceding description concerning the first 
embodiment . 

In the fourth embodiment there is no connection 
between the lower end of the outer-material end region 
21 and the lower end of the funct ional - layer end region 
23 and the insole 17 before the adhesive attachment of 
the outsole 19 and before adhesive bonding with the 
reactive hot -melt adhesive 33 in the upper end region. 
Only after application of the reactive hot-melt 
adhesive 33 is there a connection between the outer- 
' material end region 21 and the functional-layer end 
region 23 on account of the adhesive effect of the said 
adhesive, if the reactive hot-melt adhesive is applied 
to such an extent that it includes the lower edge of 
the outer-material end region, which is not absolutely 
necessary. After the adhesive attachment of the outsole 
19 to the insole 17 and the upper 11, the outer- 
material end region 21 is also laterally fixed by means 
of the upturned edge 40 of the outsole 19. 

The fifth embodiment, shown in Figure 8, 
coincides with the fourth embodiment, shown in Figure 
7, with the only exception that the outer-material end 
region 21 is fixed by means of fixing adhesive 43 to 
the outer side of the functional layer 15. This serves 
for easier handling of the upper 11 during production 
steps before the adhesive' attachment of the outsole 19. 
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The sixth embodiment of the invention, shown in 
Figure 9, shows a shoe construction which coincides 
with the second embodiment according to Figure 2, with 
the exception that no gauze strip is present. With 
regard to the aspects coinciding with the second 
embodiment, reference can be made to the explanations 
concerning Figure 2. As in the case of the fourth 
embodiment, shown in Figure 7, the reactive hot -melt 
adhesive 33 in the sixth embodiment is also applied 
directly to the outer side of the overhang 25 of the 
functional-layer end region 23, which leads to 
particularly good adhesive bonding, with a sealing 
effect, of the functional- layer end region 23 by the 
reactive hot-melt adhesive 33. 

In a way corresponding to the fourth embodiment 
in Figure 7, no cementing between the outer-material 
end region 21 and the outer side of the functional 
layer 15 is provided in the sixth embodiment in Figure 
9 either. The outer-material end region 21 therefore 
lies only loosely on the outer side of the functional 
layer 15 before the outsole 19 is adhesively bonded by 
means of the reactive hot-melt adhesive 33 or before it 
is adhesively attached. 

Figure 10 shows a seventh embodiment, which 
represents a modification of the sixth embodiment, 
shown in Figure 9, to the extent that the outer- 
material end region 21 is fixed by means of fixing 
adhesive 43 to the outer side of the lower end of the 
vertical region of the functional layer 15 before the 
further production steps are carried out, namely sewing 
the functional -layer end region 23 to the insole 17, 
applying the reactive hot -melt adhesive 3 3 and 
adhesively attaching the outsole 19. Otherwise, with 
regard to the seventh embodiment, reference can be made 
to preceding explanations concerning preceding figures. 

The eighth embodiment of the invention, shown- 
in Figure 11, coincides with the third embodiment, 
shown in Figure 3, with the exception that no gauze 
strip is present. Therefore, reference can be made to a 



- 24 - 



great extent to the preceding explanations concerning 
Figure 3. In the eighth embodiment too, the reactive 
hot-melt adhesive 33 is applied directly to the outer 
side of the overhang 2 5 of the functional -layer end 
region 23, as far as possible to such an extent that 
the end of the horizontal outer-material end region 21, 
the peripheral edge of the insole 17 and the Strobel 
seam 31 are also included in the sealing by the 
reactive hot-melt adhesive 33. In this embodiment, 
there is no fixing adhesive bonding between the 
functional layer 15 and the outer-material end region 
21 . 

The ninth embodiment, shown in Figure 12, 
coincides with the eighth embodiment, shown in Figure 
11, with the exception that the outer-material end 
region 21 is fixed to the outer side of the functional - 
layer end region 23 by means of a fixing adhesive 
bonding 43 . 

Figure 13 shows as the tenth embodiment of the 
invention a shoe without an insole or without an insole 
in the region represented of the shoe. There are shoes 
which are constructed without an insole over part of 
their shoe length, for example in the front-foot 
region, and with an insole in the remaining part of the 
shoe . 

Since the shoe or part of a shoe shown in 
Figure 13 has no insole, the components of the vertical 
region of the upper, namely the horizontal outer- 
material end region 21 and the horizontal functional- 
layer end region 23, must be kept in their horizontal 
position in some other way. Used for this purpose is 
what is known by those skilled in the art as string- 
lasting 45, by means of which the funct ional - layer end 
region 23 is lashed together. The string-lasting 45 has 
a loop- like string tunnel 49, which runs around the 
entire inner periphery of the functional-layer end 
region 23 in which there is a string 51 by means of 
which the functional-layer end region 21 can be lashed 



together while the upper is stretched over a last (not 
shown in Figure 13) . 

In this embodiment, a gauze strip 27 is sewn on 
one longitudinal side to the outer-material end region 
21 and on the other longitudinal side to the string 
tunnel 49 of the string- lasting 45, so that the 
overhang 25 of the functional- layer end region 23 is 
bridged by the gauze strip 27 and the outer-material 
end region 21 is kept horizontal. Reactive hot-melt 
adhesive 33, which leads to waterproof sealing of the 
functional layer 15 in the region of the functional- 
layer end region 23 when in a fully reacted state, is 
applied to the underside of the gauze strip 27. The 
reactive hot-melt adhesive 33 is in this case 
dimensioned as far as possible in such a way that it 
also includes in its sealing the string- lasting 45 
and/or the seam 29 between the gauze strip 27 and the 
outer-material end region 31. 

After applying reactive hot-melt adhesive 33, a 
sheet-like outsole 39 is adhesively attached to the 
underside of the horizontal region of the upper by 
means of outsole cement 37. Although not represented in 
Figure 13, outsole cement may be applied to the 
underside of the outer-material end region 21 before 
the outsole 39 is adhesively attached in this 
embodiment as well. 

Figure 14 shows an eleventh embodiment, which 
coincides with the tenth embodiment, shown in Figure 
13, with the exception that it has no gauze strip, but 
instead a second string-lasting 47, by means of which 
the outer-material end region 21 is lashed together in 
a horizontal position. In this embodiment, the reactive 
hot-melt adhesive 33 is applied directly to the outer 
side of the overhang 2 5 of the functional -layer end 
region 21. 

The second string- lasting 47 has a tubular 
string tunnel 49, which runs around the entire inner 
periphery of the outer-material end region 21 and in 
which there is a string 51 by means of which the outer- 
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material end region 21 can be lashed together while the 
upper is stretched over a last (not shown in Figure 
13) . 

The reactive hot-melt adhesive 33 is in this 
5 case dimensioned as far as possible in such a way that 
it also includes in its sealing the string- lastings 45 
and 47. 

In Figure 15, a production aid, namely pressing 
device 53, by means of which the reactive hot-melt 

10 adhesive 33 can be pressed in the liquid or liquefied 
state against the outer side of the functional- layer 
end region 21, is also illustrated in a highly 
schematized representation. Although this is 
represented in Figure 15 for a shoe construction 

15 according to the second embodiment, shown in Figure 2, 
it can likewise be used for all of the other 
embodiments described. 

Once the reactive hot-melt adhesive 33 has been 
applied and possibly brought into a liquid state by 

20 activation, it is pressed by means of the pressing 
device 53 in the direction of the functional-layer end 
region 23, in order to ensure a particularly intimate 
adhesive bonding of the reactive hot-melt adhesive 33 
with the outer side of the functional layer 15 in the 

25 functional-layer end region ' 23, which is to be 
preferred in particular in shoe embodiments with a 
gauze strip in order to ensure that sufficient reactive 
hot-melt adhesive 33 penetrates as far as the surface 
of the functional layer 15. 

3 0 The pressing device 53 may be in the form of a 

flat dish of the form shown in Figure 15 or of some 
other form than that represented in Figure 15, which 
may depend on the form of the respective shoe 
construction. The pressing device 53 may also be 

35 designed as a pressing pad, for example in the form of 
a rubber pad or an air cushion, i.e. a cushion filled 
with air. At least the surface of the pressing device 
53 which comes into contact with the reactive hot-melt 
adhesive 33 during the pressing operation is made of a 



material which cannot be wetted by the reactive hot- 
melt adhesive 33, and consequently does not bond with 
the latter. Particularly suitable is a pressing device 
53 with a surface of polytetraf luoroethylene (also 
known by the trade name Teflon) , which has a smooth 
surface and not a porous surface like expanded, 
microporous tetraf luoroethylene , suitable for the 
functional layer. In this case, the surface of the 
pressing device 53 itself consists of such material or 
a film of such material is introduced between the sole 
construction of the footwear and the pressing device 53 
before the pressing operation. 

Figure 16 shows in a schematized, not-to-scale , 
greatly enlarged, two-dimensional representation a 
detail of a sole construction with reactive hot-melt 
adhesive 33 fully reacted by three-dimensional 
crosslinking of molecule chains (the seam 31 joining 
the functional -layer end region 23 and the insole 17 
not being represented) . The three-dimensionality of the 
crosslinking is created by the molecule chains of the 
reactive hot-melt adhesive. 33 crosslinking also in the 
third dimension (perpendicular to the surface of the 
drawing), not visible in Figure 16, in the way 
represented for two dimensions. The three-dimensional 
crosslinking provides particularly strong protection 
against the penetration of water into the adhesive. 

Shown in Figures 17 to 19 and 22 to 31 are 
embodiments of the invention in which an outer-material 
end region on the sole side is angled away and sewn to 
the peripheral edge of a sole. Figures 20 and 21 show 
an embodiment of a functional layer part which is 
particularly suitable for these embodiments of the 
invention . 

Figures 17 to 19 show in a highly schematized 
partial cross-sectional view a twelfth embodiment of 
the invention, with an upper 11 which is constructed 
with an outer material 13, a functional layer 15 
arranged on the inner side of the latter and a lining 
16 arranged on the inner side of the functional layer 
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15. An outwardly angled-away outer-material end region 
21 on the sole side is securely sewn by means of a sole 
seam 22 to a likewise outwardly angled-away peripheral 
edge 18 of a dish-shaped outsole 19. A functional- layer 
end region 23 on the sole side and a lining end region 
24 on the sole side are sewn to a string- last ing 45, 
which comprises a string tunnel 4 9 and a string 51 
located in it. In the region adjoining the string- 
lasting 45, the underside of the funct ional - layer end 
region facing the outsole 19 is provided with not yet 
reacted reactive hot-melt adhesive 33. 

In the production phase of the twelfth 
embodiment, shown in Figure 17, the funct ional - layer 
end region 23 and the lining end region 24 have been 
clearly lifted off the outsole 19. The reason for this 
is that the string-lasting 45 in this embodiment of the 
invention is formed by an elastic string-lasting, by 
means of which the funct ional - layer end region 23 and 
the lining end region 24 are pretensioned toward the 
center of the outsole. This leads to the intended 
lifting of the funct ional - layer end region 23 and the 
lining end region 24 off the outsole 19, in order to 
keep the functional - layer end region 23 away from the 
sewing needle creating the sole seam 22 during the 
sewing of the sole seam 22. This ensures that the 
sewing needle does not unintentionally perforate the 
functional layer 15, which would cause the shoe to be 
unwaterproof . 

In the production phase shown in Figure 18, the 
reactive hot -melt adhesive 33 has adhesively bonded 
with the opposite region of the outsole 19. This has 
been achieved by inserting into the interior of the 
lining 16 a last (not represented) , by means of which 
the funct ional -layer end region 23 and the lining end 
region 24 have been pressed against the elastic force 
of the elastic string-lasting 45 down toward the 
outsole 19 in such a way that the reactive hot-melt 
adhesive 33 has come into contact with the outsole 19. 
While the last was inside the lining 16, the reactive 



hot-melt adhesive 33 was activated to bring about its 
curing reaction. 

In this embodiment, a reactive hot-melt 
adhesive 33 with which carbon or metal particles have 
been admixed is used for example, so that activation 
heat can be supplied to the reactive hot -melt adhesive 
33 by irradiation, for example infrared irradiation or 
microwave irradiation. 

In the production phase shown in Figure 18, the 
last has already been removed again. 

While in the embodiment shown in Figure 18 the 
reactive hot-melt adhesive 33 reaches only as far as 
the upper edge of the outsole 19, in the modification 
of the twelfth embodiment, shown in Figure 19, the 
reactive hot -melt adhesive 3 3 extends beyond the upper 
edge of the outsole 19. It is important, and adequate, 
for the waterproof ness of footwear of this type, that 
at least part of the region of the funct ional - layer end 
region 23 adjoining the string- lasting 45 is sealed 
with reactive hot-melt adhesive 33. 

Figures 20 and 21 show in a schematized plan 
view from below an embodiment of a functional layer 
part 26 with an elastic string- last ing 45 which is 
advantageous for the embodiment shown in Figures 17 to 

19. In this case, Figure 20 shows the functional layer 
part 26 with relaxed string- last ing 45, which leads to 
a drawing together of the functional-layer end region 
23 with the indicated gathering folds. In Figure 21, 
the functional layer part 26 is stretched over a last 

20, which leads to an extension of the elastic string- 
lasting 45 and the tensioning of the funct ional -layer 
end region 23 . 

Shown in Figures 20 and 21 is a functional 
layer part 2 6 which has not yet been provided with 
reactive hot-melt adhesive 33. 

A thirteenth embodiment, in which a functional 
layer part 26 of the type shown in Figures 20 and 21 is 
used, is now explained on the basis of Figures 22-25. 
In this case, Figures 22-25 show different production 



phases of this embodiment. A cross section through the 
front foot region of the footwear according to this 
embodiment is represented in each case in a schematized 
way . 

This embodiment also concerns footwear in which 
the outer material 13 of the upper has an outwardly 
angled-away outer-material end region 21 which is 
joined to an outsole, here a plate-shaped outsole 39, 
by means of a sole seam 22 . 

Figure 22 shows a production phase of this 
footwear in which the outwardly angled-away outer- 
material end region 21 of the outer material 13 is 
initially fixed by means of adhesive 35 to a peripheral 
edge 53 of the outsole 39. This adhesive 35 may be, for 
example, conventional solvent -based adhesive of the 
type already mentioned above. 

Inside the outer material 13 there is the 
functional layer part 26 of the type shown in Figures 
20 and 21, but already provided with reactive hot-melt 
adhesive 33, to be precise on the outer side of the 
functional layer part 26 facing the outer material 13, 
alongside the string- last ing 45. On account of the 
elasticity of the string-lasting 45, the end region on 
the sole side of the functional layer part 26 has been 
pulled away from the end region on the sole side of the 
outer material 13, so that in the production phase 
shown in Figure 23 the sole seam 22 can be provided 
without the risk of perforation of the functional layer 
part 26. At least during the production of the sole 
seam 22, there is therefore no last inside the 
functional layer part 26. 

Once the sole seam 22 has been produced, the 
footwear is stretched over a last 20, which leads to 
tensioning of the elastic string- last ing 45 and 
consequently stretching of the functional layer part 
26, in such a way that the reactive hot-melt adhesive 
33 comes into contact with the top side of the outsole 
39, facing the last 20. In this state of the footwear, 
the reactive hot -melt adhesive 3 3 becomes adhesively 
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reactive, that is to say it is exposed to conditions 
which initiate its crosslinking reaction. For example, 
reactive hot -melt adhesive 3 3 with which carbon or 
metal particles have been admixed is used, and the 
activation takes place by infrared radiation or 
microwave radiation being directed onto the reactive 
hot-melt adhesive. The carbon or metal particles in 
this case act like small heating elements which heat 
the reactive hot -melt adhesive from the inside and 
bring it to the activation temperature. 

Once the reactive hot-melt adhesive 33 has been 
adhesively bonded with the outsole 39, which leads to a 
waterproof sealing of the end region on the sole side 
of the functional layer part 26, the last 20 is removed 
from the footwear. To complete the footwear, an insole 
55 is then also arranged over the outsole 3 9 and the 
end region on the sole side of the functional layer 
part 26, for example it is cemented there. This brings 
us to a production phase such as that shown in Figure 
25 . 

Shown in Figures 26-31 are various production 
phases of a fourteenth embodiment of footwear according 
to the invention, in which an outwardly angled- away 
outer-material end region is not sewn to an outsole but 
to an intermediate sole. In this embodiment too, a 
functional layer part 26 of the type shown in Figures 
20 and 21 with flexible string- last ing is used. 

In the production phase shown in Figure 26, the 
adhesive bonding of the outwardly angled-away outer- 
material end region 21 to a peripheral edge 57 of an 
intermediate sole 5 9 takes place by means of adhesive 
35. This production phase can be carried out with the 
last 2 0 inserted into the footwear or - in a way 
corresponding to Figure 22 of the thirteenth embodiment 
- without inserted last 20. What is important is that, 
in the production phase shown in Figure 27, the 
footwear is not stretched over a last 20, in order that 
the elastic string- lasting 45 of the functional layer 
part 26 can pull the end region on the sole side of the 



latter away from the effective range of the sewing 
machine for sewing through the sole, by means of which 
the sole seam 22 is produced. As a result, in this 
embodiment too, the round needle of the sewing machine 
sewing through the sole is prevented from gripping and 
perforating the functional layer of the functional 
layer part 26. This risk would be particularly great on 
the inner side of the middle foot region of the 
footwear if the functional layer part 26 were not 
pulled away by means of the elastic string- last ing 45 
from the area of the sewing machine sewing through the 
sole . 

Once the sole seam 22 has been produced, the 
footwear is stretched over the last 20 (again) , 
according to the production phase shown in Figure 28, 
in order to stretch the functional layer part 26 
counter to the pretensioning force of the elastic 
string-lasting 45 in such a way inside the outer 
material 13 that the reactive hot-melt adhesive 33 
comes into contact with the top side of the 
intermediate sole 5 9 facing the last 2 0 and can be 
adhesively bonded with the intermediate sole 59 in a 
sealing manner by an activation process. 

After the activation of the reactive hot-melt 
adhesive 3 3 has led to adequate adhesive bonding 
between the functional layer part 26 and the 
intermediate sole 59, the last 20 is removed again, as 
it is shown in Figure 29. After that, an outsole 39 is 
fastened to the underside of the intermediate sole 59, 
for example by means of conventional outsole cement 3 5 
in the form of solvent-based adhesive. This brings us 
to the production phase shown in Figure 30. To complete 
the footwear, an insole 55 is then also attached in a 
way according to Figure 31, for example by adhesive 
bonding (not represented) of the intermediate sole 55 
to the end region on the sole side of the functional 
layer part 26 and the top side of the intermediate sole 
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With a conventional, non-elastic string- 
lasting, it would not be possible with adequate 
certainty, at least when using conventional lasts, to 
keep the functional layer of the functional layer part 
5 26 out of the effective range of the sewing machine 
sewing through the sole. This is because a 
conventional, non-elastic string-lasting must be 
stretched over a last by securely lashing the string of 
the string- lasting, and only then can the footwear be 

10 closed by attaching an outsole or intermediate sole. 
During the production of the sole seam 22, the 
functional layer is consequently in the direct 
proximity of the effective range of the round needle of 
the sewing machine sewing through the sole, with the 

15 already described risk of perforation of the functional 
layer . 

The use according to the invention of a 
functional layer part 26 with elastic string-lasting 
overcomes this problem in a technically very simple way 

20 and using conventional lasts. The lashing together of 
the end region on the sole side of the functional layer 
part takes place already during the production of this 
functional layer part 26, that is by means of the 
elastic string-lasting. With the elasticity of the 

25 elastic string- lasting correctly set, not only is the 
functional layer kept adequately far out of the range 
of action of the round needle of the sewing machine 
sewing through the sole during the sewing of the seam 
22 but it is also possible for the ultimately desired 

30 positioning of the functional layer part 26 to be 
achieved by means of the last 20 once the sole seam 22 
has been produced. 

In connection with the embodiments described in 
Figures 22 to 31, reference is made to a functional 

35 layer part 26 which has an elastic string- lasting 45. 
Instead of an elastic string-lasting, however, other 
elastic means may also be used to pretension the end 
region on the sole side of the functional layer part 26 
toward the center of the outsole. For example, elastic 



- 34 - 



tension may be achieved by an elastic band being sewn 
or cemented onto the peripheral edge on the sole side 
of the functional layer part 26. 



Patent claims 



1. Footwear with an upper (11) and a sole 

construction having an outsole (19; 39), in which: 
the upper (11) is constructed with an outer material 
(13) and with a waterproof functional layer (15) at 
least partially lining the outer material (13) on the 
inner side of the latter and having an upper end region 
on the sole side with an outer-material end region (21) 
and a functional-layer end region (23) , 
the outsole (19) is joined to the upper end region, 
the functional-layer end region (23) has an edge region 
which is not covered by the outer-material end region 
and an adhesive zone which is closed in the direction 
of the sole periphery and comprises a reactive hot -melt 
adhesive (33) which brings about waterproof ness when in 
the fully reacted state is applied to the edge region. 

2. The footwear as claimed in claim 1, in which 
the edge region is formed by an overhang (25) 
projecting beyond the outer material end region (21) of 
the functional -layer end region (23) . 

3. The footwear as claimed in claim 1 or 2 , with 
reactive hot-melt adhesive (33) in the form of PU 
reactive hot -melt adhesive. 

4. The footwear as claimed in claim 1, 2 or 3, 
with reactive hot-melt adhesive (33), which contains 
particles which can be heated by means of irradiation. 

5. The footwear as claimed in claim 4, in which 
the particles are selected from a particle group 
containing carbon particles and metal particles. 

6. The footwear as claimed in one of claims 1-5, 
in which the outsole (19; 39) is adhesively bonded to 
the upper end region by means of outsole cement (35) 
applied to it. 

7. The footwear as claimed in one of claims 1-6, 
in which the reactive hot-melt adhesive (33) extends 
over the entire edge region (25) . 



8. The footwear as claimed in one of claims 1-7, 
in which the upper end region extends essentially 
perpendicular to the tread of the outsole (19; 39) and 
the functional -layer end region (23) projects beyond 
the outer-material end region (21) in the direction of 
the tread. 

9. The footwear as claimed in one of claims 1-7, 
in which the upper end region extends essentially 
parallel to the tread of the outsole (19; 39) and the 
functional-layer end region (23) projects beyond the 
outer-material end region (21) in the direction of the 
center of the outsole. 

10. The footwear as claimed in one of claims 1-9, 
with an insole (17) , to which the funct ional - layer end 
region (23) is fastened. 

11. The footwear as claimed in claim 10, in which 
the funct ional -layer end region (23) is joined to the 
insole (17) by means of a seam (31) . 

12. The footwear as claimed in claim 9, in which 
the funct ional -layer end region (23) is kept 
essentially parallel to the tread of the outsole (19; 
39) by means of a first string- last ing (45) . 

13 . The footwear as claimed in one of claims 1 - 

12, in which the outer-material end region (21) is 
fastened to the functional layer (23) by means of 
fixing adhesive (43) . 

14. The footwear as claimed in one of claims 1 - 

13, in which the overhang (24) is bridged by a 
connecting strip of a material permeable to liquid 
reactive hot -melt adhesive (33) and the reactive hot- 
melt adhesive (33) has been applied to an outer side of 
the connecting strip. 

15. The footwear as claimed in claim 14, in which 
the connecting strip is constructed with a gauze strip 
(27) . 

16. The footwear as claimed in claim 15, in which a 
first longitudinal side of the gauze strip (27) is 
fastened to the outer-material end region (21) . 



17. The footwear as claimed in claim 16, in which 
the first longitudinal side of the gauze strip (27) is 
sewn to the outer-material end region (21) . 

18. The footwear as claimed in one of claims 15 to 
17, in which a second longitudinal side of the gauze 
strip (27) is fastened to the functional- layer end 
region (23 ) . 

19. The footwear as claimed in claim 18, in which 
the second longitudinal side of the gauze strip (27) is 
sewn to the functional - layer end region (23) . 

20. The footwear as claimed in one of claims 16 - 
19, in which the second longitudinal side of the gauze 
strip (27) is fastened to the insole (17) . 

21. The footwear as claimed in claim 20, in which 
the second longitudinal side of the gauze strip (27) is 
sewn to the insole (17) . 

22. The footwear as claimed in one of claims 16 - 
19, in which the second longitudinal side of the gauze 
strip (27) is fastened to the first string- last ing (45) 
holding the functional-layer end region (23) . 

23. The footwear as claimed in claim 22, in which 
the second longitudinal side of the gauze strip (27) is 
sewn to the first string- last ing (45) holding the 
functional -layer end region (23) . 

24 . The footwear as claimed in one of claims 12 - 

18 and 21 - 23, in which the outer-material end region 

(21) is kept essentially parallel to the tread of the 
outsole (19; 39) by means of a second string- lasting 

(47) . 

25. The footwear as claimed in claim 24, in which 
the outer-material end region (21) is provided with an 
elastic drawstring, which pulls the outer-material end 
region (21) toward the center of the outsole. 

26. The footwear as claimed in claim 25, in which 
the elastic drawstring is formed by an elastic string- 
lasting (47) , which has an elastic string (51) which 
pretensions the outer-material end region (21) toward 
the center of the outsole. 
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27. The footwear as claimed in one of claims 12 - 
19 and 22 - 26, in which the funct ional - layer end 
region {23) is provided wit an elastic drawstring, 
which pretensions the functional - layer end region (23) 

5 toward the center of the outsole. 

28. The footwear as claimed in claim 27, in which 
the elastic drawstring is formed by an elastic string- 
lasting (45) , which has an elastic string (51) which 
pretensions the functional- layer end region (23) toward 

10 the center of the outsole. 

29. The footwear as claimed in claim 27 or 28, in 
which the outer-material end region (21) is angled away 
outward and sewn to the peripheral edge (18; 53; 57) of 
a sole. 

15 30. The footwear as claimed in claim 29, in which 

the sole is formed by the outsole (19; 39) . 

31. The footwear as claimed in claim 29, in which 
the sole is formed by an intermediate sole (59) . 

32. The footwear as claimed in claim 31, in which 
20 the outsole (39) is fastened to the intermediate sole 

(59) . 

33 . The footwear as claimed in one of claims 1 - 

32, in which a functional layer (15) is provided in the 
form of a waterproof and water- vapor-permeable 
25 functional layer. 

34. The footwear as claimed in claim 33, with a 
functional layer (15) constructed with expanded, 
microporous polytetraf luoroethylene . 

35. The footwear as claimed in one of claims 1 - 
30 34, in which the outsole (19) is essentially in the 

form of a dish, with a sheet-like tread region and an 
upturned edge (40) rising up essentially 

perpendicularly from the latter. 

36. The footwear as claimed in one of claims 9 - 
35 34, in which the outsole (39) is essentially in the 

form of a sheet . 

37. A process for producing footwear, having the 
following production steps: 



an upper (11) is created, constructed -with an outer 
material (13) and with a waterproof functional layer 
(15) at least partially lining the outer material (13) 
on the inner side of the latter and provided with an 
upper end region on the sole side; 

the outer material (13) is provided with an outer- 
material end region (21) on the sole side and the 
functional layer (15) is provided with a functional- 
layer end region (23) on the sole side, the functional- 
layer end region (23) being provided with an edge 
region which is not covered by the outer-material end 
region (21) ,- 

an adhesive zone which is closed in the direction of 
the sole periphery and comprises a reactive hot-melt 
adhesive (33) which brings about waterproof ness when in 
the fully reacted state is applied to the edge region; 
an outsole (19; 39) is fastened to the upper end 
region . 

38. The process as claimed in claim 36, in which 
the edge region (25) is formed by an overhang of the 
functional- layer end region (23) projecting beyond the 
outer-material end region (21) . 

39. The process as claimed in claim 37 or 38, in 
which the functional-layer end region (23) is tensioned 
by means of a first string- lasting (45) which is 
essentially parallel to the tread of the outsole (19; 
39) . 

40. The process as claimed in claim 39, in which 
the first string-lasting (45) is provided with an 
elastic string (51) , which pretensions the functional- 
layer end region (23) toward the center of the outsole. 

41. The process as claimed in claim 37 or 39, in 
which the overhang (25) is bridged by a connecting 
strip of a material permeable to liquid reactive hot- 
melt adhesive (33) and the reactive hot-melt adhesive 
(33) is applied to an outer side of the connecting 
strip . 



42. The process as claimed in claim 41, in which a 
connecting strip is attached in the form of a gauze 
strip (27) . 

43. The process as claimed in claim 42, in which a 
first longitudinal side of the gauze strip (27) is sewn 
to the outer-material end region (21) and a second 
longitudinal side of the gauze strip (27) is sewn to 
the functional -layer end region (23). 

44. The process as claimed in one of claims 37 - 

43, in which the sole construction is provided with an 
insole (17) . 

45. The process as claimed in one of claims 42 - 

44, in which the second longitudinal side of the gauze 
strip (27) is sewn to the insole (17) . 

46. The process as claimed in claim 39 or 40 and 
42, in which the second longitudinal side of the gauze 
strip (27) is sewn to the string- lasting (45) . 

47. The process as claimed in one of claims 39 - 
46, in which the outer-material end region (21) is 
tensioned by means of a second string- lasting (47) 
essentially parallel to the tread of the outsole (19; 
39) . 

48. The process as claimed in claim 40, in which 
the outer-material end region (21) is angled away 
outward and fastened to the peripheral edge of a sole. 

49. The process as claimed in claim 48, in which 
the angled-away outer-material end region (21) is 
fastened to the peripheral region of the outsole (19; 
39) . 

50. The process as claimed in claim 48, in which 
the angled-away outer-material end region (21) is 
fastened to the peripheral edge (57) of an intermediate 
sole (59), to the underside of which the outsole (19; 
39) is fastened. 

51. The process as claimed in one of claims 48 - 
50, with the following production steps: 

a) the functional-layer end region (23) is provided with 
a string-lasting (45) with an elastic string; 
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b) the overhang (25) of the funct ional - layer end region 
(23) is provided on its outer side facing the sole with 
reactive hot-melt adhesive (33) ; 

c) the functional layer (13) provided with string - 
5 lasting (45) and reactive hot-melt adhesive (33) is 

arranged inside the outer material (13) ; 

d) the outwardly angled-away outer-material end region 
(21) is fastened to the peripheral edge (53; 57) of the 
sole (39; 59) ; 

10 e) the upper (11) joined to the sole (39; 59) is 
stretched onto a last (20) in such a way that the 
reactive hot-melt adhesive (33) comes into contact with 
the sole (39; 59) ; 

f) the reactive hot-melt adhesive (33) is adhesively 

15 bonded with the sole (39; 59) . 

52. The process as claimed in claim 51, in which 

the outwardly angled-away outer-material end region 
(21) is adhesively bonded to the peripheral edge (53; 
57) of the sole (39; 59) . 

20 53. The process as claimed in claim 51 or 52, in 

which the outwardly angled-away outer-material end 
region (21) is sewn to the peripheral edge (53; 57) of 
the sole (39; 59) . 

54 . The process as claimed in one of claims 51 - 

25 53, in which the angled-away outer-material end region 

(21) is fastened to an intermediate sole (59) . 

55. The process as claimed in claim 54, in which 

a) the upper (11) having the outer material (13) and the 

functional layer (15) is stretched over a last (20) ; 
30 b) the outwardly angled-away outer-material end region 

(21) is adhesively bonded to the peripheral edge (57) 

of the intermediate sole (59) ; 

c) the outer (11) is removed from the last (20) ; 

d) the outwardly angled-away outer-material end region 
35 (21) is sewn to the peripheral edge (57) of the 

intermediate sole (59) ; 

e) the upper (11) sewn to the intermediate sole (39) is 
stretched once again onto the last (20) in such a way 
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that the reactive hot -melt adhesive (33) comes into 
contact with the intermediate sole (59) ; 

f) the reactive hot -melt adhesive (33) is adhesively 
bonded with the intermediate sole (59) . 



56. The process as claimed in one of claims 51 - 
53, in which the outwardly angled-away outer-material 
region (21) is fastened to the outsole (19; 39) . 

57. The process as claimed in claim 56, in which 



a) the outwardly angled-away outer-material end region 
(21) is adhesively bonded to the peripheral edge (53) 
of the outsole (19; 39) ; 

b) the outwardly angled-away outer-material end region 
(21) is sewn to the peripheral edge (53) of the outsole 
(19; 39) ; 

c) the upper (11) - sewn to the outsole (19; 39) is 
stretched over a last (20) in such a way that the 
reactive hot-melt adhesive (33) comes into contact with 
the outsole (19; 39) ; 

d) the reactive hot-melt adhesive (33) is adhesively 
bonded with the outsole (19, 39) . 

58. The process as claimed in one of claims 55 - 
57, in which, after the adhesive bonding of the 
reactive hot-melt adhesive (33) and the removal of the 
last (20) from the upper (11) , an insole (55) covering 
the functional -layer end region (23) and the sole (19; 
39; 59) is attached inside the functional layer (15). 

59. The process as claimed in one of claims 37 - 
47, in which, after being applied to the overhang (25) 
or the gauze strip (27) , the reactive hot-melt adhesive 
(33) is pressed against the surface of the" overhang 
(25) or of the gauze strip (27) by a pressing device 
(53) with a pressing surface not adhesively bonding 
with the reactive hot-melt adhesive (33) . 

60. The process as claimed in one of claims 37 - 
59, in which a reactive hot-melt adhesive (33) which 
can cure by means of moisture is used, being applied to 
the region to be sealed and exposed to moisture to make 
it fully react. 



61. The process as claimed in claim 60, in which a 
reactive hot-melt adhesive (33) which can be thermally 
activated and can be cured by means of moisture is 
used, being thermally activated, applied to the region 
to be sealed and exposed to moisture to make it fully 
react . 

62. The process as claimed in claim 59 or 60, in 
which a reactive hot-melt adhesive (33) which can be 
thermally activated is applied in the non-activated 
state to the overhang (25) and is thermally activated 
only at the time at which the adhesive bonding of the 
reactive hot-melt adhesive (33) is intended to take 
place . 

63. The process as claimed in claim 62, in which 
reactive hot-melt adhesive (33) which contains 
particles which can be heated by means of irradiation 
is applied to the overhang (25) , radiation heating the 
particles being directed onto the reactive hot-melt 
adhesive (33) at the time at which the adhesive bonding 
of the reactive hot-melt adhesive (33) is intended to 
take place. 

64. The process as claimed in claim 62 or 63, in 
which reactive hot-melt adhesive (33) containing metal 
particles is used and microwave radiation is directed 
onto the reactive hot-melt adhesive (33) . 

65. The process as claimed in claim 62 or 63, in 
which reactive hot -melt adhesive (33) containing carbon 
particles is used and infrared radiation is directed 
onto the reactive hot-melt adhesive (33) . 

66. The process as claimed in one of claims 37 - 
65, in which a waterproof and water-vapor-permeable 
functional layer (15) is used. 

67. The process as claimed in claim 6, in which a 
functional layer (15) constructed with expanded, 
microporous polytetraf luoroethylene is used. 
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Abstract 

Footwear with an upper and a sole construction 
having an outsole, in which the upper is constructed 
with an outer material and with a waterproof functional 
layer at least partially lining the outer material on 
the inner side of the latter and having an upper end 
region on the sole side with an outer-material end 
region and a functional - layer end region, the outsole 
(19) is joined to the upper end region, the functional- 
layer end region has an overhang projecting beyond the 
outer-material end region and an adhesive zone which is 
closed in the direction of the sole periphery and 
comprises a reactive hot-melt adhesive which brings 
about waterproof ness when in the fully reacted state is 
applied to the overhang. 
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Erkltrung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erf.nder erWare ich hiermit an 
Sides Start: 

dass main Wohns.tz. meine Postanschnft. und meine Staats- 
angehdrigkert dan im Nachstehenden nach memem Namen 
aufgeluhrnen Angaben entsprechen, 

' dass ich nach bestem W.ssen der ursprungliche, orate und 
alle.n.ge Ertinder (falls nachstehend nur ein Name; ir^ege- 
ben ist) Oder ein ursprunglicher, erster und MKer1»nder (falls 
nachstehend mehrero Namen aulgefuhrt sind) des Gegan- 
standes b.n. fur den dieser Aptrag gestellt wud und fur den 
oin Patent beantragt w,rd (Or die Erfindung mrt dem T.tol: 



deren Beschreibung 
(zutreftendes ankreuzen) 
Q hier beigetGgt ist. 
□ am ■ 



Anmetdungsseriennummer _ 
eingereicht wurde und am 



abgeandort wurde (falls tatsaehltah abgeftndert). 

ich bestatlge hiermit. dass ich den Inhaft der obigen Poten- 
tanrneWung einscnlfessilch der AnsprGcne durthgesehen und 
versianden habe. die eventuefl durch einen Zuaatzantrag w>e 
oben erwahnt abgoandert wurde. 

Ich encenne meine Ptticht zur OTfenbanjng irgendwetoher In- 
lormaftonen. die Kir die PriMung der vodlegenden AnmeWung 
in Einklang mrt Absatx 37, Bundesgesetzbuch. Paragraph 
1 .56(a) von Wichtigkort sind, an. 

Ich beanspruehe hiermit auslandische Prtoritatsvorteile go- 
mass Abschnitt 35 der Zhrflprozessordnung dor Vereinigien 
Suaten. Paragraph 119 alter union angegebenen Auuland- 
sanmetoungen fur ein Patent Oder erne Ertindersurkunde. 
und habe auch alle Auslandsanmeldungen fur ein Patent oder 
eine Ertindersurkunde nachstehend gekennzeichnot. die em 
AnmoWedatum haben. das vor dem AnmekJedatum der An- 
meWung liegt, fur die Prioritftl beansprucht wird. 



As a below named inventor. I hereby declare Ihal: 



My residence, post office address and citizenship are as stated 
below next to my name. 



I believe I am the original, first and sole inventor (if only one 
name is listed betow) or an original. f.ral and joint senior (.f 
plural names are listed betow) of the subject matter which ,s 
claimed and for which a patent is sought on the invenl.on ent.lled 



Footwear With A Sealed Sole 



Construction and Process For Its. 



Production 



the specification of which 
(check one) 
□ is attached hereto. 
fXJ was filed on . 



Application Serial No. 

February 15.2002 
and was amended on— (j^jj^ple) 

, hereby state that I have reviewed and v^*™*"*"* 0 ™- 
t0 nW7lhe above identified specification, .ncludmg the da.ms. 
as amended by any amendment refarred to above. 



-February 15, 20 02 a<t 
10/069,057 



, acknowledge the duty to dlsctoae information wh.cn -s ma- 
terial to the anamination of this application in accordance w.in 
Title 37, Code of Federal Regulations. §1 -56(a). 



I hereby claim foreign pnonty benefits under Title 35 . Unjed 
StatesCode. §119 of any foreign appJicatK>n(s) for patent c* 
inventors can**** listed betow and have also -denied 
betow any foreign appffcatton for patent or .nventor s ce rt*- 
cate having a fifing date before that of the applicar.cn on 
which priority is claimed: 
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Prior foreign applications 
Prioritai beansprucht 

£P 00/04113 _ 



8/5/00 



DE 199 38 139. 9 



(Day MonirvYear Piled) 
(Tag.Monai/Jahr eingereichi) 



16/08/99 



Priority Claimed 



(Oay/MonirvYear Filed) 
(Tag/MonaVJahr eingereicni) 



(Day/Mor-lh/Year Filed) 
(Tag/Monat/Janr eingoroicht) 



Ja 

Q 



Q 

Npin 

Q 



Ich beanspruche hiermit gemass Absatz 35 der Ziviiprozess- 
ordnung der Vereinigten Staaten. Paragraph 1 20. den Vorzug 
alier unten aufgefuhnen AnmeWungen und fails der Gegen- 
sland aus jedem Anspruch dieser Anmeldung merit in einer 
fruheren amerikan.schen Patentanmeldung laut dem erston 
Paragraphs des Absatzes 35 der Zivilprozessordnung der 
Vereiniglen Staaten. Paragraph 112 otfenbart ist. erkenne 
ich gemass Absatz 37. Bundesgesetzbuch. Paragraph 1.56(a) 
moina Pllichl zur Otlenbarung von Informationen an. die zwi- 
schen dom Anmeidedarum der Iriiheren Anmeldung und dem 
nationaten odor PCT intemationalen Anmekiedatum dioser 
Anmeldung bekannt geworden sind. 



(Application Serial No.) 
(AnmeWjesenenrtummor) 



(Application Serial No.) 



(Filing Date) 
(An/neidedalum) 



(Filing Date) 
(Anmekleoatum) 



ich eridaro hiermrt, dasa alto von mir in der voriiegenden 
ErkWrung gemachton Angaben nach meinem besten Wissen 
und Gewissen dar voJIon Wabrheit entsprechen, und dass 
ich diesa eidesstartJicMe ErWarung in Kenntn* dessen ab- 
gebe. dass wissent1.cn und vorsatziich falscha Angaben ge- 
masa Pa/agraph 1001. Absatz 19 dor Zhritprozossordnung 
dor Vereimgten Staaton von Amorika mil Goldstrafe belogt 
und/oder Gefangnls bestraft werdon koennen. und dass de- 
rarog wissamlich und vorsatzlich falsche Angaben dm Gui- 
tigkeit def voriiegenden Patentanmeldung oder eines daraui 
Brteirten Patentes gefahrdeo konnen. 



I hereby claim the benefit under THIe 35. United Statos Code. 
§120 of any United Statoa app«cation(») listed below and. 
insofar as the subject matter of each of the claim* of this 
application is not disclosed in the prior United States appli- 
cation in tho manner provided by the first paragraph of Title 
35. United Slates Code. §112. I acknowledge the duly to 
disclose material information as defined in Title 37. Code of 
Federal Regulations. §1. 56(a) which occurred between the 
filing date of the prior application and the national or PCT 
international filing date of this application: 



(Status) 
(patentiert. anhangig. 
autgegeben) 



(Status) 
(patented, ponding, 
abandonod) 



(Si»tu») 
(patentien. annangkj. 
aulgogeoen) 



(Status) 
(patented, pending, 
abandonod) 



l hereby declare that all statements made herein of my own 
knowledge are true and that atl statements made on infor- 
mation and belief are believed to be true; and further tha 
these statements were made with the knowledge *al w,U ful 
false statements and the like so made are P"™^ a "« ' ^ J"J 
or imprisonment or both, under Section 1001 of TrOe 18 of 
Sieved States Code and that such willful false statement 
may jeopardize tha validity of tha applicabon or any patent 
issued thereon. 
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iswation numoer) 

Kevin J. Boland, jNLOaO 
Dianne Burkhard, 41,650 
John S. Campbell, ,28,366 
Wayne D- House, 34,^23 
David J. Johns, 31,527 
Eric J. Sheets, 30.3.26. 
Allan M. Wheatcraft, 

Carol A. Lewis White, a&3_QfL- _ 
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Dianne Burkhard (302) 738-4880 
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-ssi_Pa per Mill Roa d." . 0- Bg3L=S206_ 
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